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A Sheep with Five Feet 


“ 


We were intrigued by the phrase “a sheep with 
five feet’ appearing in the Journal d’Informations 
Techniques des Industries de la Fonderie with 
reference to the receipt by foundries of patterns 
difficult—if not impossible—to mould economic- 
ally. A visit to an art foundry affords convincing 
proof that any shape of pattern or model can be 
reproduced faithfully, but the processes used are 
quite unsuitable for emulation by the ordinary 
makers of jobbing castings. The editorial in ques- 
tion, after referring to a joint session held at 
Lyons between foundrymen and engineering de- 
signers, carries a plea for the use of a forthcoming 
French standard work of reference on the subject, 
so far as it applies to cast iron, called “ Guide to 
the Design of Engineering Grey-iron Castings.” It 
finishes by suggesting that foundry concerns, 
instead of sending out calendars and the like at 
Christmas, should present their best customers with 
a copy of the “ Guide.” 

In this country the steel founders have also pre- 
pared and published good material on the subject. 
The Bronze and Brass Founders’ Association have 
sponsored a useful research and it has been sug- 
gested that the Institute of British Foundrymen 
should prepare a comprehensive work on the sub- 
ject. Such a report should go far to render obsolete 
the need for albums of foundry defects. “ Five- 
footed sheep” are not as common as they used 
to be; we well remember an old-fashioned foundry 
owner who after repeatedly making wasters for one 


job stayed up all night working in the foundry 
before he mastered the problem. For this he no 
doubt received more personal satisfaction than 
profit. To-day, firms cannot continue in business 
on the satisfaction of craft pride alone. 


Any effort made towards the provision of good 
“foundry” design in engineering components will 
ultimately place the consumer of the castings in a 
better competitive position. It can easily be a car- 
dinal factor in the export trade; not only will 
moulding costs be reduced, but delays due to the 
making of wasters, eliminated. It is the attainment 
of this co-operation that is difficult, and only too 
often does the good foundryman hear from the 
buyer that the firm on the other side of the street is 
quite willing to supply his particular brand of “five- 
footed sheep,” even though it breaks every estab- 
lished rule of decent rational design. Whenever 
founders have entered deeply into this question of 
design and diverted their thoughts from how to 
make difficult jobs and how ease of manufacture 
can be assured, they have attracted additional sub- 
stantial business. This is due to the fact that they 
have commanded something more than respect 
from buyers. They have established a partnership 
in design interest of fundamental importance to the 
customer. The “customer is always right” slogan 
is not acceptable to the foundryman. If anything 
goes wrong, he “ pays the piper,” and so should 
have a say in the selection of the tune. 
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Conference Paper Authors 


D. V. Atterton, M.A., PH.D., joint Author of the 
Paper, “ Theory, Economics and Practical Application 
of Exothermic Materials,” 
printed on the facing page, 
received his early educa- 
tion at King’s School, 
Rochester, and at Bishop 
Wordsworth School, Salis- 
bury. He was awarded 
the B.A. degree (ist class 
honours in metallurgy) at 
Cambridge University in 
1947, and was elected a 
College Bachelor Scholar. 
In the same year he com- 
menced research under 
Dr. T. P. Hoar, and in 
1950 he was awarded the 
Ph.D. degree for a thesis 
describing his work on the 
‘penetration of molten metal into compacted sand and 
on the surface tension and contact angle with silica of 
molten tin. For the next eighteen months he was en- 
gaged in further fundamental research on foundry 
problems, receiving financial support from the British 
Steel Founders’ Research Association. He has pre- 
sented several papers on the results of his research. 
He is now a member of the staff of Foundry Services, 
Limited. 





Mr. R. C. EpMonpDs, joint Author of “Theory, 
Economics, and Practical Application of Exothermic 
Materials,” began __his 
metallurgical training 
with Fordath Engineer- 
ing Company Limited, 
and the Birmingham Alu- 
minium Casting Company, 
Limited. For the past 
four years, he has been 
on the staff of Foundry 
Services, Limited, where 
he has been actively en- 
gaged in the development 
and publicizing of exo- 
thermic feeding materials. 
Mr. Edmonds has recently 
returned from a visit to 
the United States of America, spent in introducing 
British exothermic materials to American foundrymen. 








Foot Protection Week 


A “ Foot Protection Week ” is to be held in Sheffield 
works and factories in the week beginning October 25 
under the organization of the Sheffield Industrial Group 
of the Royal Society for the Prevention of Accidents. 

One-fifth of Sheffield’s 4,000 annual works accidents 
involve workers’ feet and it is hoped to encourage the 
use of safety boots by the special week. At the group’s 
meeting on September 14, Mr. D. E. Jones, factory 
inspector, said that there were 467 works accidents in 
Sheffield in the past two months and 94 of them 
involved the feet. 

Mr. E. S. Harrison, of the English Steel Corporation, 
said that between 2,000 to 3,Q00 pair of safety boots were 
sold to employees each year, and there was decided 
interest in the company’s show-case of them. Mr. G. W. 
Staniland said Samuel Osborn & Company, Limited, 
had introduced safety footwear which could be bought 
by weekly payments and was proving popular. 
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Success of Scottish Industries 
Exhibition 

While it was not possible to say exactly how much 
business had been transacted at the Scottish Industries 
Exhibition, which closed on September 18, it had 
been an outstanding success, according to Mr. R, A, 
Maclean, chairman of the exhibition committee. Orders 
worth more than £10,000,000 had been placed, and 
altogether 391,245 people had ‘visited the exhibition, 
including some 40,000 overseas buyers. 

Some of the 300 firms represented reported that 
they had received more orders than they had previously 
obtained in the course of many months, said Mr, 
Maclean. A number of newer firms had been intro- 
duced to completely new markets as a result of the 
exhibition. The volume of business and the inquiries 
which had come in showed that there had almost 
certainly been a greater amount of buying strength at 
the exhibition than there had been in Scotland at any 
one time in the past. 

Visitors from overseas have been surprised by the 
diversity of Scottish industry. In the past Scotland's 
reputation has mainly been established by her efforts 
in shipbuilding and heavy and medium engineering, 
and in specialized products. Most visitors displayed 
interest in the much wider range of Scottish products 
available for export, which they saw for the first time. 
In the light-castings industry one executive said that 
the kind of inquiries he had had showed that former 
customers were now definitely interested in returning 
to their old Scottish connections. Firms producing 
valves and pumps reported a promising flow of inquiries. 

During his visit, Mr. A. R. W. Low, Minister of 
State, Board of Trade, said that he was especially 
pleased with the way the exhibition emphasized the de- 
velopments in the newer industries such as electronics 
and precision engineering. No modern factory could 
do without these electronic devices if it wished to 
produce more efficiently. 

Among the largest of specific orders was a contract 
placed by an Australian agent with the Dalzell Electric 
Welding Company, Limited, Bellshill (Lanark), for 50 
road tankers of from 10 to 20 tons capacity, worth 
over £1,000,000. An order for £20,000 worth of steel- 
work was placed with Bone, Connell & Baxters, Limited, 
Wishaw (Lanark), for a new science block at Presenta- 
tion College, San Fernando, Trinidad. 

Refractories and Sands 


The refractories industry was capably represented 
at the Scottish Industries Exhibition by the Glenboig 
Union Fireclay Company, Limited, now 130 years old. 
The firm covered two main interests, the production 
of refractories and the marketing of specialized sands. 
On the refractory side they showed a fairly wide range 
including their latest Dykehead quality. A range of 
twelve sands from their Levénseat Quarry, ranging 
from the coarser horticultural types to their No. I 
and IT in the fine were exhibited. These finer sands 
have been used extensively in recent months in the 
shell-moulding process where their texture and cohesion 
make for a very satisfactory mould. 





Notes from the Branches 
Australia (Victoria) 


The Australian (Victoria) branch of the Institute of 
British Foundrymen held a special general meeting on 
July 26 when Mr. J. Fallows, technical director of 
the Polygram Casting Company, Limited, of London, 
gave an address, illustrated with lantern slides, on shell 
moulding. 
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Theory, Economics and Practical 
Application of Exothermic Materials 
By D. V. Atterton, M.A., Ph.D., and R. C. Edmonds 


This Paper discusses the feeding of both non-ferrous and ferrous castings. In the first section, an account 
is given of various factors that influence directional solidification in a casting; several foundry and experi- 
mental methods that have been developed with the object of ensuring a sound casting with the minimum 
size of feeder head are described. It is indicated by means of a number of examples, that the surest way by 
which casting yields of the order or 90 per cent. may be obtained is to introduce heat into the feeder-head 
metal and/or insulate it to a very high degree, preferably by means of a hot, low-thermal-conductivity 
sleeve. The relative merits of two such methods, viz., the Thermit-type material and the mouldable exo- 
thermic material, on steel castings, are discussed and a brief account is given of the application of these 
two methods. Several possible ways of considering the costing of the use of exothermic materials are pro- 
posed; it is suggested that, in addition to the direct value of the melting cost of the metal saved minus the 
cost of the exothermic material, consideration must also be given to other factors, particularly to the 
resultant increase in foundry output. In conclusion, typical castings that have been produced with the aid 
of exothermic sleeves are described. 





Introduction 


The necessity for feeding any casting arises 
primarily from the contraction of the metal on 
solidification, althqugh the contraction of the metal 
in the liquid state, and perhaps even when solid, no 
doubt has some influence. Ideally, the contraction 
on cooling down from the pouring temperature to 
the liquidus should simply be reflected by a fall of 
the liquid metal in the feeder head. However, 
“ skulling ” of the surface of the feeder head often 
occurs at a comparatively early stage; apart from 
the obvious disadvantage of preventing the applica- 
tion of atmospheric pressure to the liquid feed 
metal, this “ skulling”’ leads to the enlargement of 
cavities due to solidification shrinkage by an 
amount corresponding to the liquid shrinkage, the 
latter often being quite appreciable, for example, 
of the order of 1.5 per cent. per 100 deg. C. for cast 
steel. The desirability of keeping heads “ open” 
comes well within the scope of this Paper and it is 
referred to in detail in later sections. 

The total contraction of various metals and alloys 
on solidification after cooling from a typical degree 
of superheat is shown in Table I. It may be seen 
that the volume change lies within the range 2 to 
8 per cent.; is it not then a disturbing thought that 
to compensate for this shrinkage in a casting, a 
feeder head has to be attached which is very often 
greater in volume than the actual casting, with con- 
sequently extremely poor yield. However disturb- 
ing this may be, it is readily understood when one 
considers the solidification of a casting fed with a 
feeder to which no insulating or heat producing 
compounds have been applied, this being compara- 
tively standard practice until quite recent times. 
The liquid metal in a mould solidifies progressively 
from the metal/mould interface perpendicular to 
and in the direction of increasing temperature con- 
tours in the metal; these contours are determined by 





, “Paper presented at the fifty-first annual meeting of the 
Institute of British Foundrymen in Glasgow. 





numerous variables such as the thermal properties 
of the metal and of the mould, the shape of the 
casting and the method of running and of feeding, 
etc. The resultant shrinkage is concentrated mainly 
at the thermal centre, and consequently, unless a 
feeder head is sufficiently large to contain the ther- 
mal centre so that the metal solidifies progressively 
towards the head, a defective casting results. This 
state of affairs has been very concisely summarized 
when it has been stated that a sound casting can 
only be obtained if a state of progressive solidifica- 
tion, directional towards the feeder head, exists. 
With untreated feeder heads, such a condition is 
only obtained when generous proportions of head to 
casting are used; for example, in steel practice it is 
not uncommon to use heads of the order of 120 per 
cent. of the fettled weight of the casting. Although 
a portion of this metal is present solely to compen- 
sate for the liquid shrinkage, the greater percentage 
is necessary to prevent solidification of the head 
prior to the casting. 

Consideration of these methods, extravagant both 
in time and materials, have led foundry technolo- 
gists, within recent years, to turn their attention to 
various methods of reducing the rate of solidifica- 
tion of the feeder head relative to the casting bulk. 
This would help to promote solidification in the 
casting at points most remote from the feeder head, 
this solidification then proceeding progressively in 
the direction of the feeder. It would also inhibit 
lateral solidification in the casting which can often 
bridge the neck between feeder and casting with 
TABLE I.—Showing the Percentage Reduction in Volume which take 


place during Cooling from an — Pouring Temperature to Freezing 
int. 
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resultant hindrance to the flow of liquid metal from 
the head during the process of feeding. In this 
Paper, it is intended to survey briefly the progress 
that has been made in these methods and, in parti- 
cular, to describe the application of exothermic 
materials to castings considering both the technical 
advantages and also the costing of these methods. 

There are other methods available for producing 
favourable temperature gradients in a casting so that 
the contraction is confined to the head. It is not 
intended to amplify many of them here but a few 
will be mentioned as this will no doubt help to put 
the whole problem in a better perspective. 


Methods of Pouring and Moulding 


The bottom pouring of castings has become com- 
paratively standard practice within recent years and 
yet, with conventional feeders, this technique pro- 
duces gradients most unfavourable to the production 
of sound castings, the tendency being for the head 
to “go off” first since it is filled with relatively 
cold metal. In addition, these unfavourable tem- 
perature gradients become even worse if a slow 
pouring rate and high superheat are employed since 
this leads to considerable heating of the sand mould 
in the neighbourhood of the ingate with resultant 
delayed solidification in this area. However, since 
bottom pouring has numerous advantages, top gat- 
ing of castings is not often used and many 
foundrymen take the simple expedient of comprom- 
ising by side-gating whereas others have gone to 
extreme lengths such as using mould reversal, a 
process described in detail by Batty’, where the cast- 
ing is bottom run through a bottom feeder head and 
the mould is then inverted after pouring, tending 
to produce quite favourable temperature gradients. 
Also, the very popular and simple technique of top- 
ping up the feeder head with hot metal certainly 
helps to rectify the unfavourable temperature gradi- 
ents produced by bottom pouring. 

Another technique that has been suggested and 
even employed on a limited scale for obtaining 
directional solidification is the use of moulding 
materials of different thermal diffusivities ranging 
from metal shot to highly insulating refractories 
such as diatomaceous earth. The classic work of 
Briggs’ and also the early work of Chvorinov® has 
shown that this technique can produce satisfactory 
results but, due principally to the practical difficulties 
involved in the segregation of the various moulding 
materials on knock-out, it is unlikely that this 
method will gain great popularity. 

Naturally, mention should be made of other 
methods that are employed such as the use of pad- 
ding and of chills but, it is no doubt preferable to 
move on to the major topic which concerns the 
modification of the design of feeder heads and prin- 
cipally the various teehniques that have been de- 
veloped for the application of exothermic materials 
to feeders. 


Design of Feeder 


From simple thermal considerations, a feeder will 
naturally cool more slowly when the ratio of its 
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volume to its surface area is a maxirmum—that is, 
when it is spherical in’ shape. The validity of this 
ratio rule may be readily appreciated since the 
volume of a feeder is a measure of the quantity of 
heat that it contains whereas its surface area deter- 
mines the amount of heat loss; consequently, the 
greater the former, relative to the latter, the slower is 
the rate of cooling of the head and the more effective 
is the feeding. The use of spherical feeder heads 
presents numerous moulding problems and most 
foundrymen have comprised with cylindrical shaped 
heads; these are definitely inferior in thermal effi- 
ciency compared with spherical shapes but they have 
a marked advantage over the square and rectangular 
types, still often used in practice, as is illustrated by 
Table II modified from one shown in work pub- 
lished by Briggs’. 


TABLE II.—The Effect of the Volume/Surface Ratio on Feeder Efficiency 
for Heads of Constant Volume (after Briggs). 





| Solidification 





| Volume/ 
Size and Shape of Feeder. | Surface Ratio. | Time (mia.). 

1. Sphere—6 in. dia. os a 1.13 7:3 
2. Cylinder—4} by 8 in. an ha 0.94 4.7 
3. Rectangular block—3 by 38 by 

8% in. we ie ey - 0.84 3.6 
4. Rectangular plate—2} by 6} by | 

SrA... 5 me an cal 0.71 2.7 
5. Rectangular plate—1 25/64 by | 

10 5/32 by 8 in. - i ais 0.51 1.5 





Heat Loss by Radiation from Feeder Head 


Also, it is quite obvious that the rate of cooling 
of a feeder head can be considerably reduced if its 
exposed surfaces are insulated. Such insulation re- 
duces the heat loss by radiation and by convection 
from the exposed metal surface; this heat loss can 
be quite appreciable, particularly at high tempera- 
tures such as are experienced in steel founding, 
since its magnitude is determined by the fourth 
power of the absolute temperature of the metal. 
Iron and steel founders have for many years adopted 
the practice of covering the feeder head with sand 
as soon as the casting is poured; the results obtained 
by this praiseworthy practice are considerably im- 
proved by the use of covers of more highly insulat- 
ing material such as fine grain-size refractory oxides, 


‘calcined fireclay, chopped straw, and also mixtures 


of refractory oxides with carbonaceous materials; 
these are the basis of the so-called anti-piping 
compounds. The use of these compounds can con- 
siderably delay the solidification of the feeder head 
and also have the most important ancillary advant- 
age of keeping the surface of the head open so that 
atmospheric pressure may act upon the liquid metal 
during the feeding of the casting. Naturally, such 
compounds should be added to the feeder as soon 
as the casting has been poured in order to keep 
the heat loss from the head to a minimum and to 
prevent skulling of the surface; also, a reasonable 
depth of the compound of the order of 4 to 1 in. 
should be used to provide effective insulation. The 
anti-piping compounds containing carbonaceous 
materials may be considered as slightly exothermic, 
since the carbon oxidizes and generates heat but 
there is no doubt that these materials rely mainly 
for their effectiveness on their high insulating pro- 
perties. It may be advisable to mention in passing 
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that carbon pick-up by the metal from carbonaceous 
anti-piping compounds does certainly occur, as has 
been clearly shown by Gertsman® and also Rassen- 
foss’, and can lead to difficulties should this extend 
into the casting, leading to objectionable hard spots. 


Thermit Mixtures 


However, a limit is soon reach with these simple 
methods and, although relatively large reductions in 
feeder-head volume have been obtained at times by 
utilizing them, most foundrymen have been reluctant 
to make appreciable reductions in the size of their 
feeder heads on the basis of a few random results 
and prefer to use these methods simply as an added 
insurance for obtaining a sound casting. It was soon 
appreciated that the only method by which substan- 
tial reduction in feeder head voume could be ob- 
tained, leading to yields as high as 90 per cent. and 
at times even greater, is by imparting heat into the 
feeder head after the casting has been poured. Such 
methods as arcing across the surface of the feeder 
head have been suggested and used but this method 
has gained little popularity with foundrymen, except 
for very large castings, due to the large amount of 
auxiliary equipment involved and to the difficulties 
in treating a batch of castings at the same time. 


Probably the most simple and a very effective 
method for introducing heat into the feeder head is 
to add a powder of an exothermic mixture to it. 
There is a wide range of products of this type of 
varying quality available on the market and the im- 
plication of the term exothermic should be ex- 
amined. In essence, this means that such a mixture 
is heat producing and, of course, this can cover a 
wide range of products from mixtures of aluminium 
and a reducible metallic oxide mixed in equivalent 
chemical proportions to very slightly heat producing 
compounds such as the carbonaceous anti-piping 
compounds just mentioned. The Authors intend to 
deal in turn with many of these products and would 
like to commence with the true Thermit mixtures of 
aluminium and a reducible metallic oxide. The 
term “ Thermit” was originally coined by Gold- 
schmidt and the name is used here to signify 
compositions corresponding to his original mixtures. 
These depend on the fact that in the combustion of 
aluminium to its oxide, the heat of formation of 
the alumina is much greater than the heat absorbed 
in the decomposition of the metallic oxide; conse- 
quently the alumina produced melts to a fluid slag, 
and allows the metal to separate readily from it. 
The possibilities of this method were realized origin- 
ally by Goldschmidt and, of course, this method has 
been used for the preparation of many high melting- 
point metals. If we consider the simple equation 

2Al + Fe.O, = Al,O, + 2Fe + 200,000 cals. 


it may be seen that this method does adapt itself to 
the feeding of steel castings since the products of 
the reaction are (1) hot liquid iron, about 40 to 45 
per cent. of the weight of exothermic mixture added, 
and (2) a large quantity of heat—the 200,000 cals. 
per gram molecule represents both the free 
heat evolved and the intrinsic heat of the molten 
iron produced. It is of considerable interest 
to see how this quantity of heat is obtained as this 
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has an important bearing on the topics to be dis- 
cussed later. The formation of a molecule of alu- 
mina from aluminium leads to the evolution of 
about 400,000 cals., viz.: 

2Al + 30 AI,O, + 400,000 cals. 
whereas the reduction of iron oxide to metallic iron 
requires a considerable quantity of heat, viz.: 

Fe,O, > 2Fe + 30 — 200,000 cals. 
and, of course, adding these two equations together, 
the original equation is obtained, but it is important 
to appreciate that about 50 per cent. of the heat 
developed by the oxidation of aluminium is utilized 
in the formation of the metallic iron and cannot 
therefore be used for superheating the feeder head. 

2Al + Fe,O, > Al.O, + 2Fe + 200,000 cals. 

The technique in practice for using Thermit mix- 
tures is to pour the conventional head short, to 
about one-third of the normal height, and add the 
exothermic powder to the feeder head at a pre- 
determined interval after pouring, when the exo- 
thermic reaction is initiated virtually immediately 
by the hot metal. The large quantity of heat evolved 
superheats the existing metal in the head and also 
the hot molten iron produced by the reaction leads 
to the production of very favourable temperature 
gradients such that considerable reduction in feeder 
head volume may be effected. It may be appreciated 
that this method can, of course, only be used for 
steel castings and, even then, most steel foundrymen 
prefer to restrict its use to simple plain carbon steels. 
The reasons for this are that the metal produced 
by Thermit reaction may enter into the casting 
proper with consequent difficulties; thus producers 
of alloy steels would find it objectionable if they 
were to get metal into the casting which differed 
in composition from the parent metal. 

Although these Thermit mixtures seem com- 
paratively simple in composition, manufacturers no 
doubt readily soon appreciate the numerous diffi- 
culties involved. The grading of both the alumi- 
nium and the iron oxide is extremely important, 
too fine ingredients tending to stifle the reaction 
and increase the time before ignition commences 
in the mixture after it is placed on the head. Also, 
the purity of the aluminium must be carefully 
controlled; for economic reasons, manufacturers 
are obliged to utilize aluminium grindings or sawings 
that are commercially available and these often 
contain a proportion of, say, aluminium/silicon 
alloy material. Such possible contamination must 
be carefully controlled as the resultant iron pro- 
duced by the Thermit mixture will contain con- 
siderable proportions of silicon. 

There is no doubt that the Thermit method has 
considerable application in steel founding, particu- 
larly for very large castings where it is essential to 
maintain the feeder head molten for considerable 
periods of time. Using. this technique, this may 
be readily done, since several additions of the 
Thermit mixture may be made after definite time 
intervals. Additions of such a mixture have been 
made to a large 200 ton steel casting five hours after 
the casting was poured, and have also been used 
with considerable success on many small and 
medium size, plain-carbon steel castings. 
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Exothermic Covers 


Nevertheless, the limitations of the Thermit 
method have prompted investigations to find alter- 
native materials and considerable success has been 
obtained with mixtures based upon aluminium and 
refractory powders which are applied as a surface 
cover to the feeder head. These mixtures may be 
made strongly exothermic and are controlled so 
that they do not yield any liquid metal on reaction; 
consequently, their use is perfectly general and, 
provided their compositions are suitably adjusted, 
they can lead to greatly improved yields on castings 
ranging from aluminium to steel. The simple 
chemistry discussed in connection with the Thermit 
reaction suggests that a mixture of aluminium and 
an inert refractory material should develop more 
heat than a Thermit mixture containing the same 
proportion of aluminium, since no heat 1s absorted 
in the former in reducing metallic oxides; this 
assumes that a complete combustion of the alumi- 
nium takes place when mixed with a refractory 
and this is, in many ways, the most difficult prob- 
lem in the development of such a product. -It was 
discovered during the course of investigations at 
the Authors’ laboratory that the presence of a small 
quantity of metallic halide* achieves virtually com- 
plete success in this direction, oxide films on the 
aluminium, that tend to inhibit combustion, being 
fluxed away. 

The composition of this type of exothermic cover 
must be very accurately controlled; to obtain ade- 
quate sensitivity, a sufficient quantity of fine alumi- 
nium must be present and it is also necessary to 
add a chemical supply of oxygen to the mixture. 
The need for the latter is readily appreciated since 
the exothermic reaction is no doubt initiated by a 
local concentration of fine aluminium and the 
oxidizing agent; this creates intense heat locally 
and surrounding particles of perhaps coarser 
aluminium then oxidize utilizing mainly atmo- 
spheric oxygen. Other ingredients must also be 
present in such materials so that a highly insula- 
ting residue is obtained after the exothermic reac- 
tion is complete, as otherwise much of the value 
of the heat imported to the feeder metal may be 
nullified. 


Heat Loss by Conduction from Feeder 


However, although greatly improved yields may 
be obtained with these methods where heat and/or 
hot metal is introduced into the feeder head from 
the top surface, the efficiency is limited since some 
of the heat produced is not introduced into the 
head but is lost to the atmosphere and through the 
side walls of the feeder by conduction through the 
moulding sand. The*advantages that may be 
obtained by reducing the heat loss by the latter 
mechanism have been appreciated by many workers. 
Taylor & Wick’ did considerable work on the use 
of sleeves of a highly insulating plaster for sur- 
























































* British Patent 627678 


FOUNDRY TRADE JOURNAL 







SEPTEMBER 30, 1954 


rounding heads of non-ferrous and light alloy 
castings and obtained greatly improved yields, 
Miericke & Johnson‘, the British Non-Ferrous 
Metals Research Association’ and also the authors 
have all been instrumental in extending this work 
by the development of foamed plaster sleeves that 
are both highly insulating and also permeable, the 
latter property preventing any danger of blowing. 
The yields obtained with these materials, particu- 
larly if used in conjunction with an exothermic 
cover, may be high and reductions in riser volume 
of about 50 per cent. have been obtained on alumi- 
nium bronze castings, as a typical example (Figs. 1 
and 2). These plaster sleeves cannot be used on 
high temperature metals such as iron or steel, due 
to reaction and breakdown of the plaster. For iron 
and steel, mouldable mixtures of various insulating 
materials have been tried but without great success; 
in this connection, it should be appreciated that 
normal moulding sand is itself a moderate insula- 
tor’? and there is only a very limited choice of 
better refractory insulators. 


Mouldable Exothermic Material 


The ideal method for obtaining casting yields 
approaching theoretical values is an exothermic 
powder that can be moulded so that it surrounds 
all free surfaces of the feeder head and thus ensures 
a maximum quantity of heat input and a high 
degree of insulation. An investigation along these 
lines was undertaken early in 1947 and a mouldable 
exothermic powder was developed that now exists 
in several grades, each designed for specific applica- 
tions. The composition of these grades are essen- 
tially similar in that they are based upon aluminium 
and a refractory powder and all contain a propor- 
tion of metallic halides for the reasons mentioned 
above. A binder is present sufficient to give ade- 
quate physical properties and an oxidizing agent 


Fic. 1 (left)—Aluminium-bronze casting showing 
the large conventional feeder head required for a 
sound casting. 


Fic. 2 (right).—Same casting as in Fic. 1 but pre- 
pared with a feeder head that has been insulated 
with a foamed-plaster sleeve and covered with an 
exothermic powder. 
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js also added to help the initiation of the exothermic 
reaction. Numerous other additions are made to 
control (a) the permeability of the moulded mixture, 
(b) the density of the material, (c) the ease of 
wetting the mixture, (d) the thermal diffusivity of 
the burnt-out residue and (e) the expansion of the 
material on burning which must naturally be kept 
to a minimum. 

Table III illustrates the physical properties of 
the mouldable exothermic material. 

By slight variations in compositions, grades have 
been developed that are suitable for use on (a) iron 
or steel castings and also for high temperature non- 
ferrous alloys (b) light alloy and also the lower 
pouring temperature non-ferrous alloys (c) dried 
sand moulds for steel castings, where the exothermic 
powder is rammed in the green state into the green 
mould and the whole is then dried in a stove at 
temperatures of the order of 300 deg. C. 

Many of the theoretical points that are mentioned 
in the earlier remarks are ably illustrated by Fig. 3. 
This shows schematically the variation in tempera- 
ture in a cube of copper fed by means of an exo- 
thermic sleeve. The progressive solidification of 
the metal in a direction towards the feeder head is 
most marked; the location of the shrinkage cavity 
was estimated on the basis of the temperature 
measurements and this agreed well with a cross- 
section of the casting. 
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TABLE I11.—Properties of Mouldable Exothermic Compounds, 
Green-compression ee --| 1 to 2 Ib. per sq. in. 





Dry-compression ee 400 to 500 Ib. per sq. in. 
Dry-permeability No. .. 150 to 180. 

Ramming density (3 rams) 1.65 gm./ce. 

Calorific value .. “s 2,250 cals./gm. 


Thermal conductivity of fired exothermic material | 


(c.g.8. units) at 800 deg. C. on ‘es oe -+| 0.0017 
Thermal conductivity of fired exothermic material 

(c.g.s. units) at 1,500 deg. C. Se os os --| 0.0024 
Thermal conductivy of typical bonded moulding sand 

at 800 deg. C. ae - on oe - --| 0.0022 
Thermal conductivity of typical bonded moulding sand 

at 1,500 deg. C. ee fae oe nee oe ..| 0.0050 





Relative Merits of Exothermic Materials 


In considering the application of exothermic 
materials to production castings, it is intended to 
restrict comments to the two most popular methods, 
viz., the Thermit type additions and the mouldable 
exothermic material. Many people consider these 
two methods rather as rivals; this is probably very 
far from the truth and, in many ways, they are com- 
plementary. Although both methods give consider- 
ably improved results over the conventional type 
of head, some castings are more amenable to the 
Thermit type material whereas others give better 
— and more lucrative results with an exothermic 
sleeve. 

Considering, for a moment, the relative advan- 
tages of each method : — 


(1) With the exothermic sleeve method, a new 


Fic. 3.—Test casting showing progressive ees -_ of a copper cube fed with an exothermic-sleeve 
ead. 
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Theory, Economics and Practical Application of 
Exothermic Materials 


TABLE IV.—Thermit Additions. 





| No. 1. | 
.| Chain wheel | —— 
160 Ib. | 


310 Ib. | 


No. 2, No. 3. 


Tnternal 
Spur Gear 
1,250 Ib. 
1,790 Ib. 


1,470 Ib. 





Type of casting 


Finish casting weight 
Cast weight (excluding 
runner) (conventional) .. 
Cast weight (excluding 
runner) (exothermic) 
Yield (excluding runner) 
(conventional) .. as 
Yield (excluding runner) 
(exothermic) on es 
Weight of liquid steel saved 
Weight of exothermic ad- | 
dition .. 7. oad 
Monetary saving: melting | 
cost of steel saved, minus | 
cost of exothermic ad- | 
dition R a ant 
Number of castings per 4 
ton ladle excluding metal 
used in runners, melting | 
losses etc.— | 
Conventional method ..| 
Exothermic method | 
Per cent. increase in output) 
without appreciable al- 
teration in overheads # 41 per cent, | 


y 
485 Ib. 
930 Ib. 
215 Ib. 650 Ib. 


52 per cent. | 52 per cent. | 70 per cent. 





74 per cent. | 75 per cent. | 85 per cent. 
95 Ib. 280 Ib. 320 Ib. 





15 Ib. 33 Ib. 40 Ib. 


| | 
53 pence | 222 pence | 240 pence 
} 


29 9 | 
41 | 

! 

| 


5 
13 6 


44 percent. | 20 per cent. 





approach to the size of the head required for a 
particular casting is necessary—in many ways, a dis- 
advantage initially. However, one of the great 
features of the Thermit method is that no change in 
head diameter is required, it only being necessary 
to cut down the height of the normal head; conse- 
quently, no change in head pattern need be made. 
However, this implies that with the Thermit type of 
addition, no reduction in direct fettling time results 
whereas this is often appreciably reduced with the 
exothermic sleeves. This implication may be altered 
by the use of knock-off or breaker cores, which of 
course may be used successfully with both methods. 
On dry sand work, the exothermic sleeve material 
suffers from the slight disadvantage that the sleeves 
have to be inserted into the mould after drying, in 
contrast to Thermit materials; however, this objec- 
tion has recently been overcome as an exothermic 
sleeve material has been developed that withstands 
mould drying temperatures without any danger of 
premature ignition. This material may be rammed 
up in situ in the “ green ” state and dried along with 
the mould. 

(2) The Thermit type of addition is restricted to 
plain carbon steels due to the danger of contamina- 
tion from .the liquid metal produced; exothermic 
sleeves are general in application. 

(3) The yields obtained with the Thermit powder 
are appreciably less on an average than those ob- 
tained with exothermic sleeves, about 75 per cent. 
compared with 85 to 90 per cent. This is generally 
true but there are exceptions, as will be shown in 
later examples, such as thin section, small weight 
castings that have to be fed at several points, where 
the Thermit method gives a higher yield. It is 
difficult to illustrate the full advantages of a higher 
yield but, as it is hoped to show later, a most inter- 
esting approach is to consider the increase in output 
that may be obtained from the foundry without any 
appreciable increase in overheads. 

(4) The Thermit additions are advantageously em- 
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ployed on very large tonnage castings where the 
process of feeding does not really get underway 
until after several hours—if exothermic sleeves were 
used on such castings, the heat input into the feeder 
head would come much too early and one would 
be relying solely on the insulating value of the 
sleeves. With a Thermit mixture, the addition may 
be made when and as often as desired. However, 
on the Continent, a very effective and economical 
method for using the mouldable exothermic mate- 
rial on large tonnage castings has been developed. 
This consists of preparing large, well vented, 
cylinders of the material and immersing these very 
nearly completely into the large head. After the 
exothermic reaction has completely finished, the 
cylinder is removed and, if necessary, another or 
even more may be inserted. This method is most 
efficient as it ensures that substantially all the heat 
produced by the exothermic reaction is introduced 
into the feeder head. 

(5) The Thermit type of additions suffers from 
the disadvantage on small and medium size castings, 
that there is not the degree of control that may be 
obtained with an exothermic sleeve. The heat input 
from a Thermit mixture is very large but this heat 
is dissipated relatively rapidly and consequently the 
efficiency of the feeding depends very much on the 
control of the operator who is responsible for 
making the addition whereas, with the exothermic 
sleeves, no attention is required after the casting 
has been poured. The feeder head metal receives a 
large heat input and is also extremely well insulated 
with the sleeve method, thus ensuring ideal condi- 
tions for progressive solidification. 


Costing of Exothermic Methods 


Naturally, the most important deciding factor in 
the adoption of either or both of these methods is 
the cost. The costing of a method such as exo- 
thermic feeding is, of course, a difficult and con- 
troversial subject; since the Authors have only a 
scant knowledge of the art of costing, the methods 
that are used below should be treated with indul- 
gence. 

For an initial approach, the use of Thermit addi- 
tions and of exothermic sleeves has been considered 
on a direct costing basis—namely, by countering the 
cost of the exothermic materials against the saving 
effected in metal due to the increased yield. The 
figures given here apply only to plain carbon-steel 
castings, the only metal on which the Thermit 
method can be used with safety; however, this is 
advantageous in some ways since steel is of low 
inherent value and consequently costings with this 
metal should be most searching. With the generally 
applicable exothermic sleeve method, it will be ap- 
preciated that, the greater the value of the metal 
being cast, the greater are both the direct and in- 
direct savings consequent upon increased casting 
yield. 

Reliable figures for the melting cost of steel seem 
to be scarce but, for want of better information, 
plain carbon steel has been taken at about £22 per 
ton in molten state; this naturally includes cost of 
electricity, deterioration of furnace and a percentage 
of general overheads. If the scrap value of steel at 
about £7 to £8 per ton is deducted, the cost of 
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TABLE V.—Potential economies usin ing the Exothermic Sleeve Method. 





— No. 1. No. 2. No. 3. 
Name of casting Link Arm Ring Flame Barrel. 
Finish casting weight os 113 Ib. 322 Ib. 4 tons 
Cast weight (excluding run- 
ner) (conventional) - 216 Ib. 541 Ib. 5.75 tons 
Cast weight (excluding run- 
ner) (exothermic) 128 Ib. 361 Ib. 3.725 tons 


Yield (excluding runner) | 
(conventional) 52 per cent. 


es ‘ 59.5 per cent. 
Yield (excluding runner) 


59 per cent. 


(exothermic) n .| 88 per cent. | 89 per cent. 91.3 per cent. 
Weight of liquid steel saved 88 Ib. 180 Ib. 2.025 tons 
Weight of exothermic 

sleeves .. ae - 5 Ib. 6.5 Ib. 108 Ib. 
Monetary saving: melting 

cost of steel saved, minus 

cost of exothermic addi- | 

tion : ..| 57 pence | 173 pence £21 5s. Od. 
Number of castings per 

4-ton ladle excluding 

metal used in runners, 

melting losses, etc. : | 

Conventional method 41 16 
Exothermic method .. 70 24 
Per cent. increase in out- 
put without appreciable 
alteration in overheads..| 71 per cent. | 50 per cent. 


melting steel seems to be somewhere in the region 
of 14d. per lb. There is no doubt that this is an 
unsatisfactory way of costing and is not at all realis- 
tic; however, if the cost figure obtained favours 
exothermic materiais then there is little doubt that 
the actual savings are considerably in excess of this 
figure. It may be as well to mention a few items 
that are not taken into account with this costing 
method; 

(1) The increased yield obtained means that, from 
a given heat of metal, more castings can be poured 
than with the conventional feeding method—that 
is, one is obtaining a greater production in the 
foundry without any appreciable alteration in over- 
heads. Therefore, in some ways, one might treat 
the value of the steel saved consequent upon in- 
creased casting yield at about £80 to £100 per ton, 
the value it sells at as a finished tasting. This 
point may be appreciated if one considers the hypo- 
thetical case of a foundry producing solely feeder 
heads; its overheads and melting costs, etc., are sub- 
stantially the same as another foundry pouring the 
same weight of metal but with an 80 per cent. cast- 
ing yield, whereas its financial stability is consider- 
ably different. 

(2) Numerous other advantages ny as reduced 
fettling and handling time, decrease in amount of 
cope that needs to be moulded due to reduced head 
height, added ensurance of a sound casting, possibi- 
lity of producing larger castings, apparent increase 
in melting capacity can only be assessed after a long 
running period. 

In Table IV the results of applying this elemen- 
tary costing are given along with relevant data for 
three plain-carbon-steel castings treated with Ther- 
mit additions. In addition, a more realistic indication 
of the true costing has been given by considering 
the increase in number of castings from a normal 
weight ladle, say 4 tons; it may be seen that the 
percentage increase in output, without any marked 
alteration in overheads, is about 40 per cent. 

It should be pointed out here that the term 
“ yield ” is used in Tables IV, V, and VI in the sense 
of casting weight as a percentage of the cast weight 
excluding the runner. True foundry yield is genér- 
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ally taken to be the weight of finished castings as a 
percentage of the weight of metal melted and this, 
of course, includes many variables such as metal 
splashings, ladle skulls, runners, etc. Therefore it 
was decided that such a figure would be misleading 
when presenting figures to illustrate the relative 
merits of various feeding techniques. It is perhaps 
of interest that the weights of the runners for the 
majority of the castings tabulated in Tables IV, V, 
and VI vary between 6 per cent. for the small cast- 
ings to less than 1 per cent. for the larger castings. 
Consequently the yield figures quoted in these tables 
differ only slightly from the more conventional yield 
figures. It will be appreciated that the figures given 
for the number of castings per four-ton ladle cannot 
be absolute but should be treated more as a guide to 
the costing approach on exothermic-feeding com- 
pounds; due to the exclusion of the runner weight, 
melting and foundry losses, etc., a definite error does 
exist but this is generally small, particularly for the 
heavier castings. 

In Table V the same costing has been applied to 
three plain carbon steel castings produced with the 
aid of exothermic sleeves. It may be seen that the 
direct monetary saving is of about the same order. 

Thermit additions for similar size castings; in fact, 
of the order of 4 to 6 per cent. of the selling value 
of the casting in each case. It is quite striking that, 
with the exothermic sleeve method, the percentage 
increase in output is considerably larger than with 
the Thermit addition. This suggests that generally 
the sleeve method is the more profitable on plain 
carbon-steel castings; of course, on alloy steel and 
ou non-ferrous castings, the Thermit method cannot 
be employed for reasons mentioned earlier. No 
costings have been given in this Paper for the exo- 
thermic-sleeve method on castings of such metals, 
but it will be appreciated that, for similar increases 
in yield as illustrated in Table V the direct monetary 
saving and also the indirect savings will be consider- 
ably greater due to the higher costs of melting and 
greater inherent value of the metal respectively. 


TABLE VI.—Direct Comparison between Thermit and Sleeve Methods. 

















Steel ring Thin-section casting. 
| casting. 
inciaeeanetemabivais 
Finished casting weight ..| 2001b. | 270 Ib. 
Cast weight (conventional) | 
(excluding runner) : 470 Ib. 420 Ib. 
Yield (conventional) (ex- | 





cluding runner) .. . |42.5 per cent. 
Cast weight (thermit) (ex- | } 
cluding runner) . . 274 Ib. 
Yield (thermit) (excluding 
runner) .. 
Weight of thermit . i 
Monetary saving (thermit): 
melting cost of steel 


64 per cent. 


288 Ib. 


73 per cent. 94 per cent. 
27 Ib. 18 Ib. 


saved, minus cost of 
thermit .. -| 132 pence 90 pence 
Cast. weight (sleev e) (ex- 
cluding runner) .. --|  220Ib. 293 Ib. 328 Ib. 
Yield (sleeve) (excluding | 
runner) ‘ . .-| 91 per cent. 92.3 per cent.82.5 ie T cent. 
Weight of sleeve .. soe 5 Ib. 7.5 Ib. 12.5 Ib. 
Monetary saving (sleeve): 
melting cost of steel | 
saved, minus cost of 
sleeve ni .| 300 pence 78 pence —49 pence 
Number of castings per 
4-ton ladle excluding | 
metal used in runners, | 
melting losses, etc. 
Conventional method | 19 21 
Thermit method ai 32 31 
Sleeve method 2 40 31 29 
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Theory, Economics and Practical Application of 
Exothermic Materials 


In Table VI costings are given for two castings, 
both of which have been produced with a conven- 
tional head, with a Thermit treated head and with 
the exothermic sleeve method. The first casting was 
a steel ring and is perhaps fairly typical of the shape 
often encountered in the foundry; the section to be 
fed was fairly heavy and it may be seen that the 
exothermic sleeve method gives the highest yield 
and is also the most profitable method. However, 
on thin section castings of small weight, where feed 
metal is required at a large number of points 
throughout the casting, the Thermit method is 
probably superior. This is illustrated by the second 
example which was a thin section dry sand casting. 
In this case, where three feeder heads were required, 
it was considered that the practical difficulties of 
the time involved in inserting the three exothermic 
sleeves into the dried sand mould outweighed other 
advantages inherent in the sleeve method. Never- 
theless, both the Thermit and the sleeve method 
showed considerable advantage over the conven- 
tional method, and the financial saving of very 
nearly a 50 per cent. increase in casting yield from 
the 4-ton ladle may be readily appreciated. 
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Trade with British Columbia 


An invitation to British manufacturers to establish 
branch factories in British Columbia to make good 
that province’s lack of a domestic-consumer goods 
industry, was extended on September 13 by Mr. Einar 
M. Gunderson, vice-president of the Pacific Great East- 
ern Railway when he spoke at a luncheon given in his 
honour in Birmingham by the president of the Bir- 
mingham Chamber of Commerce, Mr. J. I. Yates. Mr. 
Gunderson is visiting Britain partly to order equipment 
for a five-year development of his railway, British 
Columbia’s Government-owned line, and also to help 
improve trade relations between Britain and British 
Columbia. British Columbia had every hope that the 
gap in her economy—a lack of secondary industries— 
would be filled by the enterprise of United Kingdom 
firms, he said. British Columbia’s tutal trade with 
Britain amounted to about 165,000,000 dollars a year 
but she sold to Britain far more goods than the province 
bought from Britain and she wanted to redress that 
adverse balance. ; 

Mr. Gunderson adde@ that his railway would be 
“on the market for the next five years for very con- 
siderable quantities of equipment” and that the British 
Columbia Government Power Commission would be 
buying between two and three million dollars worth of 
hydro-electric and other electrical equipment annually 
during that time. 
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Encouraging the Older Worker 


An ageing population in this country is an economic 
problem which is affecting most people from the 
Government to the humblest pensioner. Undoubiedly 
there is considerable value to be obtained from the 
employment of older workers; what is more doubtful 
is whether employers are seeking to get the best from 
them. Encouragement and a sense of usefulness were 
powerful influences for their good, and probably did 
prevent deterioration in working capacity, said Dr, 
I. M. Richardson, Lecturer in Social Medicine at Aber- 
deen University, at a three-day course sponsored by 
the British Council for Rehabilitation. It was not enough 
to retain older men in employment. They must be 
efficiently employed by using their skill and experi- 
ence, and Dr. Richardson urged the development of 
the resettlement clinic, of which there were already 
three in Scotland as a means of solving the problem 
of the ageing worker. 

There was an increasing tendency among men in 
their middle fifties to seek relief from strenuous work, 
said Dr. Richardson. Where feasible, the need should 
be met with job modification, and if this was not 
possible the new job should be modified by a reduc- 
tion in speed and effort, but not at the expense of 
skill. On the question of prejudice which was directed 
mainly towards the older unemployed man with severe 
disability and an unsatisfactory work record, he said 
there was no cure for this social ill, but most of it 
could be prevented if young people were placed in 
work suited to their abilities and interests. 





Future of Soho Foundry 


What to do with the famous old premises of the 
original Soho Foundry is a problem not yet solved 
by W. & T. Avery, Limited. When all the workers 
at present employed there have been moved to the 
new £1,250,000 foundry at Tame _ Bridge, the 
company intends to find some use for this place where 
James Watt assembled his first beam steam engine and 
where Boulton and Murdock worked. There is no 
intention either of selling or of pulling down the old 
foundry; it is likely that it may be used for the engi- 
neering side of the business. Only one quarter of the 
company’s work at Soho is done at the foundry. The 
rest of the 25 acres is covered by an engineering works 
that has been developed since the firm bought the 
foundry and land from the successors of Boulton and 
Watt in 1895. The transfer to the new factory is being 
slowly accomplished. At present about a quarter of 
the staff have been moved to Tame Bridge, since 1951. 
The new foundry will, it is claimed, be amongst the 
most modern in the world. ° 


International Machine Tool Exhibition 
London 1956 


The next International Machine Tool Exhibition to 
be organized by the Machine Tool Trades Association 
will be held in 1956 from June 15 to June ‘29 inclusive 
at Olympia, London. It will be the major machine- 
tool exhibition of the year as, following an under- 
standing with the European committee for the co- 
operation of the machine-tool industries, no other 
international machine-tool exhibition will be held in 
Europe during 1956. This will prevent a repetition 


of the overlapping which occurred in 1952 when the 
London exhibition coincided with that held at Hanover. 
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Publications Received 


Ecuador. An overseas Economic Survey, by N. Mayers, 
C.M.G., her Majesty’s Ambassador. Published by 
H.M. Stationery Office, York House, Kingsway, 
W.C.2. Price 2s. : 

It was pleasing to read about this country situated 
on the equator during a typical summer morning in 
London. It is a pity that it contains little or nothing of 
direct interest to the foundry trade. It does state, 
however, that Germany was supplying iron pipes, and 
that in this field the United Kingdom exported goods 
to the value of U.S. $27,000. Indirectly, the foundry 
industry benefited from the supply of textile machinery, 
motor vehicles, and internal combustion engines. 


Journal of Research and Development, Vol 5, No. 7; 
published by the British Cast Iron Research Asso- 
ciation, Alvechurch, Birmingham. 

This issue opens with a report from Mr. W. D. 
Bamford, Mr. F. M. Shaw and Mr. J. Bright, of the 
Foundry Atmospheres Team, on sand cooling and dust 
control. From it, one learns that the rotary screen 1s 
quite good for cooling and that the sand should be 
damped before entering the screen. Practical aids are 
detailed for accomplishing this. 

A second report is from Mr. J. H. Gittus on the 
important subject of “ Factors Governing the. Surface 
Finish of Castings.” This work has been made possible 
by the award to the Author of a Robert Warner 
Fellowship by the Worshipful Company of Founders. 
For his research, the Author used an air-permeability 
method and designed his work to relate to sand type, 
moisture content, ramming density, metal composition 
and mould hardness. The final report—on the possi- 
bilities of reducing the phosphorus content of cast iron 
—is by Mr. R. I. Higgins, and is a useful survey of the 
literature of the subject. 


Foreign Trade Zones in the U.S.A. Technical Assistance 
Mission No. 28. Published by the Organization 
for European Economic Co-operation, 2, Rue 
André Pascal, Paris 16; price 4s. 6d.; from H.M. 
Stationery Office, P.O. Box 569, London, S.E.1. 

From this publication, one learns of six zones existing 
in the United States where goods can be stored either 
in the open or under cover for exhibition or other pur- 
poses until sold. The New York Zone (No. 1) can bene- 
fit European exports in the direction of (1) goods having 

a slow rate of distribution and liable to high Customs 

duties; (2) goods handled by a New York importer, but 

ultimately destined for other areas, either in the United 

States or in other countries of the Western hemisphere; 

and (3) goods requiring some sort of manipulation. 

The reviewer believes that the services offered are not 
very well known in this country and as an introduction 
this book is invaluable. 


History of Smith & Wellstood, Limited, 1854-1954, by 
Alastair Borthwick, published for private distribu- 
tion by the firm from Bonnybridge, Stirlingshire. 

The opportunity has been taken by a number of 
firms on reaching their silver, golden or centenary 
jubilee to record the story of their progress from 
modest beginnings, and this new book, produced to 
mark the centenary of Smith & Wellstood, Limited, is 

a welcome and fitting addition to those already issued 

by ironfoundry concerns. It relates the story of James 

Smith, from Edinburgh, who first set up a store in 

Jackson, Mississippi, returned to his native country, and 

after many vicissitudes set up the now -world-famous 

works at Bonnybridge to manufacture heating stoves 
and the like. Early models and their modern counter- 
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parts are described and illustrated in the book, and 
though some of the old prices seem fantastically low 
they should, of course, be related to the value of money 
at the time. The author has made a nice choice in 
separating “the men,” “the product” and “the 
works ”* in his account, and there are many lessons 
in business enterprise, product design, and manufactur- 
ing facilities in the three sections, though the con- 
tinuity and logical sequence of the whole is well pre- 
served. Readers who are fortunate enough to acquire 
a copy of the book will undoubtedly prize it highly. 


Spheroidal-graphite Cast Iron—Engineering Properties 
and Applications. Published by the Mond Nickel 
Company, Limited, Sunderland House, Curzon 
Street, London, W.1. 

Industry will welcome the publication of this 32- 
page, well-illustrated booklet, as in it are printed data 
which can with confidence be used by the engineer- 
designer. Even the shock-resistance—at 185 deg. C.—is 
set out, but more work has yet to be done to ascer- 
tain strength at high temperatures. However, experi- 
ments so far conducted indicate that the material may 
be used with advantage under certain conditions of 
high temperature. The feature of the booklet is its 
completeness, for it includes information far beyond 
the statement of mechanical properties. Thus such 
matters as welding, mechanical deformation and sur- 
face treatment all come in for discussion. The illus- 
trations have been well chosen and cover a wide field 
of application, though most of them are of foreign 
origin. The penultimate section lists several hundreds 
of applications of the material in industry, certainly 
an imposing compilation. Finally, there is a list of 
references to literature on the subject. The booklet 
is available to readers, on writing to Sunderland House. 


Ideal Foundry in Pictures. Report of the Technical 
Mission No. 111; published by the Organization for 
European Economic Co-operation, 2, Rue André 
Pascal, Paris 16; available from H.M. Stationery 
Office, P.O. Box 569, London, S.E.1; price 8s. 6d. 
net. 

The reviewer is not particularly impressed with this 
new method of presenting a team report. If it was 
really meant to be a pictorial account, then it should 
consist mainly of a series of illustrations carrying 
somewhat lengthy captions. In this case, some of the 
illustrations—e.g., that on page 43—are by no means 
of the high quality that is associated with American 
technical literature. 

The report which deals for the most part with mass 
production on a scale rarely met with in Europe, 
would have been more useful if greater attention had 
been paid to the jobbing foundry. The description 
contained in earlier reports of such pictures as pressure- 
cast patternplates was of great value to the European 
foundry industries. Faulty translation mars page 39, 
where the word “chills” has been translated for shell 
moulding, and on the next page appears a statement 
which has no counterpart in the French text—the book 
being printed in the two languages in adjacent columns 
—to the effect that shell moulding “is now very little 
used except for large castings”. Surely large runs is 
meant. Obviously, here and there useful informa- 
tion appears; for instance, there is the case of the 
making of cores for large pipes, where damp-free 
sand falls in a stream from a long hopper to adhere 
to rotating core-barrel, a method used in this country 
for many years. 





*The firm’s new mechanized foundry was described in the 
JOURNAL, February 8, 1951. 
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Carron Iron Works 


Carron Iron Works was established in the year 1759, 
when George II was still on the throne, and Bonny 
Prince Charlie at the tender age of 39! In 
that year two Englishmen and a Scotsman decided to 
introduce ironmaking into Scotland. There were at 
that time flourishing iron works south of the border. 
The founders of the company set about looking for a 
Suitable site—an area where there was the necessary 
coal and ironstone and an adequate water supply. A 
place on the banks of the river Carron was finally 
chosen, and experienced ironworkers brought from 
England to instruct the Scottish workmen. In these 
early days, the company concentrated on making 
domestic appliances, such as firegrates, kettles, pans, 
spades and boilers. 


The company prospered and, as the century pro- 
gressed, acquired a fleet of sailing ships for transport- 
ing to customers in England ever-increasing supplies of 
the company’s products. A connection was established 
between Carron Company and the Adam family of 
architects and artists, whose designs were used in the 
manufacture of grates and other ornamental ironwork. 
The works became the experimental ground for John 
Smeaton, the engineer of lighthouses, and for James 
Watt working on his steam engines. Symington also 
co-operated with Carron Company when constructing 
his famous steamship, the Charlotte. Dundas. 
Towards the end of the eighteenth century, cannon 
balls and artillery were being manufactured at Carron. 
In the wars against Napoleon, Lord Nelson employed 
““ Carronade” guns, and the Duke of Wellington stipu- 
lated that no other artillery would do. In the nine- 
teenth century, Carron Works provided facilities for 
Major General Shrapnel to make the first shrapnel 
shell and to carry out firing tests. Throughout that 
century, Carron Company continued to produce cook- 
ing and heating appliances, and in 1888 made their 
first gas cookers. They also began to supply porcelain- 
enamelled baths and sinks, and make wrought-iron 
gates and generally widened the scope of their manu- 
factures. 


Present-day Activities 


In the present century, the company have kept pace 
with advances in science and engineering. In the early 
1900s, they started a department for the production of 
commercial and domestic electric cooking and heating 
apparatus. During the two world wars, a great deal 
of their capacity was diverted to the production of 
bombs and shells and components for tanks, aircraft 
and warships. 


Carron Company have enriched the English lan- 
guage with the word “Carronade,” being a type of 
naval gun made at Carron; and it may not be generally 
known that “carron oil” also has its: origin in Carron 
works, where the mixture was originally used for the 
treatment of burns and scalds. 

To-day the Carron Company are still in the fore- 
front of industry and their products were on view at the 
Scottish Industries Exhibition. 


—$—— --——__———— 


List of I.B.F. Members 


Members of the Institute of British Foundrymen are 
reminded that duplicate copies of the list of members 
of the Institute are now available for purchase at 
£5 5s. per copy. 
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Fuel and Power Conference 


The Association of British Chambers of Cominerce 
opened a conference on fuel and power, attended by 
200 industrialists, at the Grand Hotel, Sheffield, op 
September 14. Mr. G. M. Flather, who presided, said 
that unless the productive effort in the coal industry 
was able to rise to the needs of the industry as 4 
whole, Britain’s economic outlook would be very 
gloomy indeed—the whole standard of living of the 
community would be jeopardized. 

Sir Hubert Houldsworth, chairman of the National 
Coal Board, said that the deep-seated problems of the 
industry were not dependent on ownership or organi- 
zation; output was not where it ought to be, though 
at a record level. The national plan had fallen behind 
because of a dearth of mining engineers. Sir Hubert 
estimated that inefficient use of fuel wasted 9,000,000 
to 20,000,000 tons of coal a year, which meant a loss 
to the coal industry of the work of 30,000 to 60,000 
mineworkers. 

Mr. Henry F. Jones, chairman of the Gas Council, 
said the drive for smoke abatement was strongly sup- 
ported by the gas industry. In Sheffield the gas bill of 
one concern was about £1,000 a day. Mr. D. Bellamy, 


chairman of the Yorkshire Electricity Board, reported 
that electricity generating was increasing at the rate of 
1,500,000 kilowatts a year, and about 15,000,000 kilo- 
watts had been added in the last four years. 


Baby Tractor for Italy ? 


The Italian firm of Olivetti want to manufacture 
in Milan the “ baby tractor ” which Mr. John M. Rollo, 
of St. Andrew’s Works, Bonnybridge, produces for 
crofting work. Dr. Adriano Olivetti, president of the 
company, visited the Scottish Industries Exhibition held 
recently in Glasgow and asked Mr. Rollo for 
a licence. Mr. Rollo is to fly to Milan this month 
to complete the negotiations. The “Rollo Craft- 
master” tractor, designed for work on small farms 
and holdings where larger implements are impractic- 
able, attracted Dr. Olivetti’s attention when he first 
visited the exhibition. He believes there is a large 
market for it in Italy. 

To encourage industry in the Highlands, Mr. Rollo 
has set up three small factories which are stepping up 
the output of his firm. Castings are made at a foundry 
in Wick, trailers at Invereasdale in Wester Ross, and 
plough parts and sub-units at Easdale in Argyll. The 
final assembly takes place in the Bonnybridge factory, 
where a new high-speed lathe and drilling machine has 
also gone into production. Representatives of a Dutch 
engineering firm, on September 8, bought six of these 
new high-speed machines.. 


Hawker Group ‘Sichens 


The Kelvin Construction Company, Limited, Loch- 
burn Road, Glasgow, has been bought by the Hawker- 
Siddley group of companies. There will be no change 
in the management or the staff and none of the 500 
workers will be affected. 

The firm, the name of which will remain unchanged, 
engages in constructional engineering of the heavy 
type. It was previously a subsidiary of the Butterley 
Company, Limited, well-known iron founders, of Rip- 
ley. In addition to their Glasgow factory, Kelvin 
Construction has a factory at Greenford, Middlesex. 
This is the first Scottish subsidiary of the Hawker- ff 
Siddeley Group, which is extending its interests outside Ff 
the aircraft industry. 
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Italian Malleable Foundry Designed and Equipped 
from Britain 


In 1951, the Societa per l’Industria e l’Elettricita “Terni” 


of Terni, Umbria, Italy, situated about 60 


miles north-east of Rome, decided to instal a malleable foundry. “ Terni” is a company owning steelworks 
and electric power stations, mostly hydro-electric, and they wished to extend their activities to include 


more finished products. 


What follows is an account of the layout and equipment of their new malleable 


foundry which came into operation about a year ago. 


Suitable buildings were already existing at the 
Terni plant and it was decided to start with the 
production of blackheart malleable by a duplex 
cupola/arc-furnace process, followed by gaseous 
annealing in electric furnaces. The melting plant 
and annealing plant were to be suitable for the 
production of whiteheart at a later date and the 
foundry also had to be planned so that both typi- 
cal whiteheart and blackheart castings could be 
produced. 

The foundry is of particular interest to British 
readers, as practically the whole of the equipment 
was supplied from Great Britain and the whole was 
planned and started up by British engineers—John 
Miles & Partners (London), Limited, being the con- 
sulting engineers. Fig. 1 shows the general layout 
of the foundry and Fig. 2 gives a more detailed 
layout of the melting shop. From these it will be 
seen that the raw materials are 


great advantage in this type of cupola. 

The hot-blast plant was of Metallurgical 
Engineers Limited’s design, incorporating a Schack 
tubular recuperator and consisted of three cupolas, 
with fixed receivers, connected to one recuperator. 
Each cupola was 5 ft. o.d. and lined down to 
1 ft. 8 in. i.d. in the melting zone to give the melting 
rate required initially of 14 tons per hr. The hot- 
blast plant was capable of heating 1,500 cub. ft. per 
min. of air to 450 deg. C. This latter temperature is 
quite suitable for malleab!le-iron production as 
operating temperatures above 450 deg. C. give rise 
to erratic silicon pick-up at the desired range of 0.7 
to 1.2 per cent. of this element. 

The cupolas were hand-charged and a general 
view of these, with the recuperator on the left, is 
shown in Fig. 3. The plant was fully instrumented 
with an air weight blast-volume controller, a 
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Italian Malleable Foundry Designed and Equipped 
from Britain 


temperature recorder, volume indicators and a blast- 
pressure recorder. Fig. 4 shows the combustion 
chamber with its pilot oil burner and the dust legs, 
with slide valves, coming from the dust separators 
in the cupola-gas system. 

The recuperator, instruments and fans were sup- 
plied from England, and the rest of the equipment 
was built in Italy by the “Terni” company to 
detailed drawings supplied by the British firm. The 
plant was started up last year on blackheart malle- 
able iron. A charge of 50 per cent. steel, 40 per cent. 
returns and 10 per cent. pig-iron with 10 per cent. 
coke was used. With a blast temperature of 
about 400 deg. C., a carbon percentage of about 2.80 
was obtained in the metal melted. 

The cupolas were supplied with fixed receivers 
from which the iron is tapped into ladles and then 
fed to the 24 tons Birlec ““Lectromelt”’ 3-phase direct- 
arc melting furnace, through the spout. Here the 
charge is adjusted by the addition of steel, if neces- 
sary, and superheated to the required temperature. 
The same runway system is used for tapping small 
quantities of iron from the electric furnace and 
taking them to the casting conveyor, which is of 
plate type. 


Fic. 3.—Front view of the three hot-blast 
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Sand Supply 

The moulding section of the foundry starts with 
the delivery of new sand on a grating outside the 
foundry. From the grating the sand falls on to an 
underground belt conveyor which transfers and 
elevates it into bunkers in the middle of the shop. 
From here, the sand is conveyed by a small over- 
head crane into bunkers feeding the sand mill. The 
sand plant, supplied by Foundry Equipment, Limited, 
consists of vibratory knock-out, magnetic Overband 
separator, bucket elevators, disintegrators, etc., com- 
plete with sand mill, all as shown on the layout 
drawing (Fig. 1). Provision is made for the addition 
to the mill of bentonite and coal-dust from separate 
storage hoppers. The prepared sand is distributed 
by an overhead belt to hoppers above each moulding 
machine and is discharged on to the patternplate by 
jaw-type gates. Spillage and knock-out sand is 
returned into the system by underground conveyors. 

Moulding Coremaking and Casting 

The moulding machines, grouped in pairs each 
comprising straight-draw and turnover machines, are 
mostly of the jolt /squeeze type, supplied by British 
Moulding Machines, Limited, but the same firm also 
supplied four snap-flask moulding machines. From 
the machines, the moulds are placed on bottom 
boards on a roller conveyor, where they are cored- 
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up and closed and then pushed on to the mould 
conveyor. Cores are brought along on storage 
stillages by fork-lift truck. 


The core-making section is provided with pre- 
pared core-sand by a pendulum conveyor and con- 
sists of hand benches and two “ Titan ” coreblowers. 
The cores are dried in a three-loop “Acme” con- 
tinuous stove and stored in stillage racks until 
they are delivered to the moulding floor. 


After casting, the moulds are knocked out on a 
vibrating knockout and the castings transferred to a 
Paterson-Hughes apron-plate conveyor, by which 
they are delivered to the fettling section. Boxes are 
stacked at the knock-out and returned by fork-lift 
truck to the moulding machines. The fettling sec- 
tion consists of various shot-blasting machines and 
grinders, all of British make, and the fettled castings 
pass then to the heat-treatment section. 


Heat-treatment 


Two Birlec 310-kw elevator-type furnaces are 
provided for the heat-treatment of either whiteheart 
or blackheart iron. The furnaces are self-contained 
units with two bogie-type hearths each, but so 
arranged that common hearth-haulage equipment 
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can be used. The whole plant is equipped with 
atmosphere circulating and control equipment, auto- 
matic temperature control and a system of “ pro- 
gramme ” controlling, so that the whole heating and 
cooling cycle for either blackheart or whiteheart can 
be predetermined and automatically carried out. 
For whiteheart, the atmosphere of the furnace is 
controlled in composition so as to give the required 
amount of decarburization, while for blackheart the 
furnace is used as a closed annealing furnace. 


Ancillary Sections 


Finally, there is a section for finishing the castings 
in straightening presses and it is intended to add 
a further section for the finishing of whiteheart cast- 
ings, such as pipe-fittings, by screwing and turning, 
galvanizing, etc. 

A fully-equipped laboratory for routine chemical 
analysis is conveniently housed near the melting 
plant and adjacent is a sand-testing laboratory. 
The whole foundry is very spacious and well venti- 
lated and the use of cast concrete for the melting 
and stockyard buildings is of particular interest as 
it gives a very clean design, free from steel roof 
trusses, etc., whereby “ good housekeeping ” is made 
very much easier. 


Fic. 4—Combuition chamber (right) of the recuperator; also shown are various dust legs and the 
insulated blast main leading to the cupolas. 
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Imperial Preference and British 


Steel 
Effect of Rising Prices 

As raw material and food-producing countries 
obtaining much of their capital equipment from the 
United Kingdom, British countries overseas have been 
traditionally important purchasers of British steel. 
Sales to the Commonwealth have over a period of 
many years, with rare exceptions, amounted to over 
half the total tonnage of British steel exports. 

Preferences in the form of lower rates of import 
duty on iron and steel goods coming from the United 
Kingdom as against those coming from other countries 
have been in operation, at least in the larger import- 
ing Dominions, since the early 1900s. Table I gives 
an indication of the extent to which different Common- 
wealth countries in 1953 accorded preference to British 
steel imports. 

New Zealand grants preferential treatment to prac- 
tically all iron and steel imports from the United King- 
dom, and the margin of preference on individual items 
is considerable. Pakistan, on the other hand, grants a 
preference on about one-third of its iron and steel 
imports from the United Kingdom, and the margin of 
preference on individual items is narrow. Some 
British territories grant no preference at all, while 
Southern Rhodesia, which normally applies duties on 
a preferential basis, suspended its tariff altogether in 
1953 owing to a shortage of supplies. For the Com- 
monwealth as a whole, a little over one half of the 
iron and steel imports from the United Kingdom are 
accorded preference. Since imports from the United 
Kingdom in 1953 were some 35 per cent. of total 
imports into the Commonwealth, preference was thus 
extended to less than 20 per cent. of total Common- 
wealth imports. 

Canadian Imports 

That the proportion of imports from the United 
Kingdom should appear as low as 35 per cent. is 
mainly due to the special position of Canada, which, 
as a result of close proximity to the main United 
States producing centres, takes the bulk of her im- 
ported supplies from this source. If Canada is ex- 
cluded, the proportion would be slightly over 50 per 
cent. 

In an examination. of Imperial Preference in relation 
to steel, the British Iron and Steel Federation points 
out that, as a group, the countries of Group A in 
Table I (mainly the self-governing Dominions) grant a 
larger average margin of preference than do the 
Colonies (Group B)—four times as large, in fact. This 
is partly because in the case of some Colonial terri- 
tories preferences are explicitly excluded by treaty. 

The U.K. nevertheless supplies a much larger propor- 
tion of Colonial import requirements than of Dominion 
import requirements—57 per cent. compared with 23 
per cent. in 1953. The discrepancy, however, is much 
reduced if Canada is omitted from the countries in 
Group A, which, without Canada, take some 47 per 
cent. of their imports from the United Kingdom. 
Special factors would appear to favour United King- 
dom sales to the Colonies—the closer ties which exist 
between Colonial users and United Kingdom suppliers. 
and the widespread use of British standards, for 
example. 

Specific and At Valorem Duties 

Differences in the average margin of preference 
granted by different territories arise. not only from 
differences in the rates on individual items and in the 
range of imports accorded preference. but also from 
differences in the extent to which duties are on a 
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specific (£x per ton) or on an ad valorem (x pe: cent, 
per ton) basis. The degree of preference ori; inally 
intended, no matter what the basis of the duties may 
be presumed to have been the same. Where <luties 


TABLE I.—U.K. Iron and Steel Exports in 1953 and Avve> ge 
Preference Margins. ea 


Average margin of preference, 
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destination. On tonnage tonnage 
total at at ad 
tonnage. specific valorem 
rates. Tates, 
| 000%. Per cent. | Percent. | Per cent. 
Australia ie ae 126.9 1 3 16 
Canada ee na 210.7 6 2 8 
Ceylon pei a 20.9 7 —_ 9 
India .. a eck 65.4 2 3 i2 
New Zealand a 113.6 18 -- 18 
Pakistan ne oe 33.1 2 3 9 
Southern Rhodesia .. 61.4 _ — 
South Africa .. 109.9 1 2 
Group A 7 8 3 14 
West Africa 1 —_— 16 
East Africa .. wi — _ “ 
Northern Rhodesia .. 5 -— 5 
Far East ws 1 —_ 7 
Middle East .. — — 
Mediterranean 4 — 5 
West Indies .. 9 — 
Other 6 3 
Group B 2 3 9 














Total Commonwealth 
Other countries* ; 
Total exports 


1,007 .6 


1,195.2 6 
2,202.8 an 
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— * Including Eire and Burma. 
have been primarily on a specific basis, however, the 
margin of preference has been considerably eroded by 
rising prices. 

Australia affords a clear example of the loss in 
preference due to rising prices. The average margin 
of preference on the 57 per cent. of imports dutiable 
at ad valorem rates was 16 per cent., compared with 
only 3 per cent. on ‘he 42 per cent. of imports 
dutiable at specific rates. On all imports into Aus- 
tralia the average preferential margin was 10 per cent. 
compared with 18 per cent. in New Zealand, where 
duties are all ad valorem. 

In some cases, as in India and Pakistan, the regula- 
tions provide for either specific or ad valorem duties 
on United Kingdom imports, where specific duties are 
leviable on foreign goods. At present-day prices 
specific duties have usually been operative, and the 
margin of preference has been much reduced in con- 
sequence. In the case of Pakistan new agreements 
have been negotiated, representing some reduction in 
the preference formerly granted. 


Effect of G.A.T.T. 


The existence of the General Agreement on Tariffs 
and Trade, with the obligation which it entails not to 
introduce new preferences, makes it impossible to re- 
store, or even to maintain, the real value of preferen- 
tial margins where these are being, or have been. 
eaten into by rising prices. Further, the General 
Agreement poses difficult problems with regard to pre- 
ferences in new territorial groupings within the Com- 
monwealth. For example, in the new Federation of the 
Rhodesias and Nyasaland, the former have been grant- 
ing preferences to the United Kingdom while the 
latter has not (under the Congo Basin Treaty). The 
“no new preference ” rule would seem to exclude the 
extension of preference to this territory. Yet it would 
seem impracticable to maintain a separate tariff for 
different parts of the new Federation. 
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Founding of Marine Propellers’ 
By John M. Langham, M.A., A.M.I.Mech.E., A.1.Mar.E. 


(Continued from page 348) 


Foundry Layout and Equipment 

The Charlton foundry of J. Stone & Company 
has been built and is used exclusively for the casting 
of marine propellers. Fig. 9 shows the layout. It 
has three bays with a total floor area of 36,000 sq. 
ft. and is probably the largest of its type in the 
world, producing in 1953 well over 3,500 tons of 
castings. It has a concrete floor throughout and 
this, coupled with the exclusive use of a moulding 
material, such as the sand/cement mentioned, and 
modern methods of heating and ventilation, makes 
the foundry a very clean and healthy place to work 
in by comparison with most others. The transforma- 
tion which has taken place can be appreciated by 
comparing Fig. 10, which shows the foundry as it 
was some 25 years ago before modernization had 
taken place and before the Randupson process was 
introduced, with Fig. 11 which is a general view 
to-day. ‘ 

Mould Sites. 

For propellers of over 15 tons finished weight, 
four pit sites, are provided, the largest of which can 
accommodate propellers of 45 to 50 tons finished 
weight (i.e., about 65 to 75 tons cast weight) and up 
to 25-ft. dia. The three larger pits are in the main 





* British Exchange Paper presented to the International 
Foundry Congress in Florence last week. It was previously 
read before the London branch of the Institute of British 
Foundrymen. The Author is marine production manager at 
the Charlton works of J. Stone & Company, Limited. 


bay, served by two cranes with a combined capacity 
of 85 tons, whilst the fourth pit is in the medium 
bay served by a 30-ton crane. Pits are necessary 
from the safety point of view for moulding large 
propellers and also adopted in order to lower the 
top of the mould to a reasonable height for work- 
ing. Built into the floor of each pit is a series of 
massive concentric slotted cast-iron rings, to enable 
the mould to be bolted down rigidly. The remainder 
of the heavy bay and the medium bay is laid out 
with mould sites at floor level of varying smaller 
sizes but constructed in the same way as the pit 
sites. At the north end of the “light” bay, served 
by two 5-ton cranes, there is an area for the mould- 
ing of small propellers on loose plates and for 
the moulding of loam cores and head rings. These 
latter items require a small drying stove and loam 
mill which are situated adjacent. 

Sand Plant and Handling. 

The special Randupson sand-mixing and reclama- 
tion plant is placed centrally in the medium bay 
within easy reach of all moulding sites (shown dia- 
grammatically in Fig. 12). The used moulds are 
lifted by crane to the main bunker adjacent to the 
plant where they are broken down, using pneumatic 
chisels, and the reinforcing irons removed. By 
means of a lift-truck fitted with a large shovel, the 
bunker is discharged through a grid at floor level 
down into a hammer-mill crusher with a capacity 
of 10 tons per hour. The crushed material is then 


Fic. 9.—Char]ton propeller foundry layout (present-day). 
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Fic. 12.—Randupson sand plant. 





Melting 
The production of a ladle of molten 
high-tensile-brass involves first, the manu- 
facture of ingots of the alloy from virgin 
metals and second, the melting of a 
quantity of these together with runners 
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elevated by vertical chain-conveyor to vibrating 

screens, the first of which (mesh 7 in.) rejects 

lumps, nails and other foreign matter and the second 

(mesh 80) passes undersize grains and dust. Sand 

passing the first screen, but not the second, is con- 

veyed direct into the main 150-ton storage hopper. 
The three mixing mills, of varying size up to 

1,800-lb. capacity, are each supplied by bucket 

elevators. These can be loaded with sand direct 

by chute from the hopper containing re-conditioned 

sand or from the new-sand bunker and also with 

the requisite amount of cement. After mixing dry 

for about two minutes, water is added from sprayers, 

the amount being carefully controlled and depen- 

dent upon the moisture content of the new sand 

amd upon the shop humidity. Wet mixing takes 

place for another two minutes and the contents 

are then discharged direct into a skip mounted on 

a rubber-tyred bogie beneath the mill. This is easily 

pushed manually over the level concrete floor direct 

to any moulding site, where a light, 20-cwt.-capacity 

hoist, mounted on a jib, is used to lift the skip from 

the floor to any desired part of the mould. Each 

mould site is served by such a jib, thus obviating 

the use of the main cranes for sand handling. 

Owing to the fact that it is not possible to plan all 

moulding so that a continuous 

and uniform supply of sand isr - 

required, and also because the 

sand/cement mixture cannot be 

stored for any appreciable time, 

it is found to be most satisfac- 

tory and economic to adopt this 

method of “ mixing as required ” 

rather than a method involving 

a continuously-operating plant, 

with portable-conveyor distribu- 

tion to sites. 





Fic. 13.—Reverberatory type 
melting furnace, oil-fired, of 
15-tons capacity. 


and riser heads to form a balanced charge 
for pouring into a specific propeller 
mould. The ingots are made in oil-fired, 
crucible tilting furnaces, usually of 1,000- 
lb. capacity, as it is impracticable to alloy 
direct in large furnaces. The alloying pro- 
cess for high-tensile brass, involving the 
mixing of iron, ferro-manganese ore, 
aluminium and tin, with copper and zinc 
in the correct proportions, is carried out 
under strict metallurgical control in an entirely 
separate ingot foundry. 


The charge for a single propeller casting is melted 
in one or more oil-fired, reverberatory-type furnaces 
(Fig. 13). There are five such furnaces of capacities 
ranging from 7 to 30 tons, providing a total melting 
capacity of 92 tons. They are arranged in line in 
the “ light ” bay of the foundry, where they can each 
be charged through a removable section of the 
furnace roof by means of a 5-ton crane direct from 
the billet storage areas. When the melt is at 
approximately 1,000 deg. C., and after thorough 
stirring, all necessary tests are made in order to 
determine any corrections which may be required, 
principally to allow for zinc losses. The furnace is 
then tapped out in a pre-heated ladle located in the 
ladle pit which is just under the heavy crane of the 
main bay of the foundry in each case. The 30- 
and 25-ton furnaces attain melting rates of 2 to 24 
tons per*hour and fuel consumptions of the order 
of 6 to 8 per cent. by weight of fuel to weight of 
charge melted. The corresponding figures for the 
15-ton furnaces are 1} to 24 tons per hour and 8 to 
10 per cent. approximately, depending on the 
weight and nature of the charge. 


PLATFORM FOR COVERS 
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Moulding 

The mould for each blade of a propeller is made 
in two halves—the bed, the upper surface of which 
defines the pressure or pitch face of the blade, and 
the top, the lower surface of which defines the suc- 
tion surface or back. The first stage is to construct 
the bed. The centre-line and the approximate shape 
of the blade are carefully marked out on the 
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Fic. 14.—Sweeping a bed in 
cement sand for a_ propeller 
mould. 


moulding site in order to deter. 
mine the size. Wooden shutter. 
ing is erected to form a box, into 
which sand/cement is rammed, 
together with suitable reinfore- 
ing irons. The pitch face is 
then formed by strickling, using 
a strikling board with a long arm 
at one end and a roller at the 
other (Fig. 14). The arm is free 
to slide vertically up and to 
rotate about a steel spindle 
located exactly in the centre of 
the site, whilst the roller runs on 
a pitch rail, which is, in effect, 
a portion of a helix constructed 
of suitable radius so that it will 
conveniently fit around the out- 
side of the bed and having a 
slope or pitch angle appropriate 
to the required pitch and radius. The rake or set 
back of the blade is catered for by securing the 
strikling board to the arm at the appropriate 
angle to the horizontal. The board, which is 
carefully balanced by means of a counterweight, 
is pushed up the rail, thereby generating a true 
helicoidal surface. This surface is then sleeked by 
hand and the outside diameter of the boss is formed 


Fic. 15 (left)—Sweeping the boss of a propeller. 
Fic. 16 (below).—Articulated strikling board. 
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Fic. 17.—Blade pattern sections 


in position. 


by means of another strikling 
board rotating about the centre 


spindle (Fig. 15). Modern de- 
signs of propeller, however, 
usually feature non-uniform 


pitch faces, together with tilts 
along the edges. In these cases, 
the maximum pitch is first swept 
and the surface then corrected 
by rubbing down to templates 
to obtain the required pitch 
variations and by building up 
near the edges to obtain the 
required tilts. Alternatively, 
some non-uniform pitch designs 
can be swept by means of an 
articulated strikling board and 
multiple pitch rails (Fig. 16). In 
the particular case of a propeller designed with a 
hyperbolic pitch-variation from root to tip, the sur- 
face can be swept direct with one strikling board 
in the usual way* except that the spindle is located 
eccentrically by a predetermined distance from the 
true centre of the site and the propeller. 

The next stage is to construct the blade pattern 
which is required to form the lower surface of the 
top-part. When the bed has dried hard, the section 
pieces are carefully positioned circumferentially at 
their appropriate radii in relation to the blade 
centre-line and secured to the bed so that they are 
vertical (Fig. 17). The space between these is packed 
with sand/cement and the whole pattern carefully 
sleeked to form an accurate top surface and edge 
contour (Fig. 18). After it has dried, wooden shut- 
tering is again erected to form a box for the top 
part and an iron reinforcing frame is positioned 
inside immediately over the pattern about 2 in. from 
its surface. Sand/cement is rammed into the box 
against the pattern and, at a convenient height, the 
top is levelled off. When thoroughly set, the mould 
is parted. The top is lifted away by means of heavy 
hooks attached to the reinforcing frame and the 
sand pattern is then completely removed. The root 
fillets, that is where the blade blends into the boss, 
are next formed by rubbing down the sharp edges 
of both the bed and the top to the designed radius, 
using templates. 

This method of construction is applied to each 
blade in turn, the greatest care being taken when 
lining out to ensure that the angular spacing of the 
blades is precise (Fig. 19). All mould surfaces are 
then cleaned and dressed (Fig. 20). The tops are 
fitted back on to the beds (Fig. 21) and firmly held 
il position by means of heavy “ strong-backs ” 
secured to the slots in the site floor with “ T ” bolts. 
Steel wire ropes are tightened around the whole 
mould to prevent any tendency for the tops to slip 
down the beds away from the centre (Fig. 22). 
For several hours before casting, hot air is blown 
through the boss aperture and out through small 
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vents near the tip of each blade, which are eventu- 
ally plugged. An outlet air temperature of about 
200/250 deg. F. ensures that the mould surface is 
quite free from moisture and gives the necessary 
amount of pre-heating before casting. Electric- or 
gas-fired heaters can be used for this purpose, 
although a type of coke drier has been found to be 
quite satisfactory. It is important to ensure by 
means of an adequate system of ducts that the heat 
distribution inside the mould is as uniform as pos- 
sible. Finally, the head ring is secured in position 
and the core for the shaft hole is fitted vertically into 
the boss, locating in a print at the base of the mould 
and secured by ties across the open top. This is 
constructed separately of alternate layers of loam 
and straw-rope on a perforated iron cylinder and 
dried in a stove in the normal manner. It should 


Fic. 18.—Finished sand pattern, with the top rein- 
forcement in position. 
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Fic. 19.—General view of five-bladed propeller mould in course of construction. 


be noted that loam is used in this case because the 
core must not be so strong as to offer serious resis- 
tance when the casting cools and contracts around 
it. 
Running and Casting 
The mould is filled by means of a vertical 


Fic. 20.—Mould dressed and being closed. 


downgate running through one of the top parts to the 
base of the mould and connecting with an ingate 
inclined slightly upwards from the horizontal, run- 
ning into the lower end of the boss (Fig. 23). To 
receive the metal from the ladle there is fitted over 
the entry to the downgate a runner box, incorporat- 
ing a simple ball valve operated by a lever to con- 
trol the rate of flow into the runner system. The 
runners themselves are made of pre-cast sand pipe- 
sections which are built into the mould during the 
course of construction. For castings weighing in 
excess of 25 tons, the mould is poured from two 
ladles simultaneously into two similar but indepen- 
dent runner systems entering at opposite sides of 
the boss. This is necessary not only on account of 
limitations in capacities of ladles and furnaces but 
also to achieve quick and smooth running. 

The exact shape and dimensions of the runners 
are important. Normally, the downgate is a plain 
cylindrical pipe with, for example, a diameter of 
3} in. for a 20-ton cast, which can be improved 
by making it taper slightly from top to bottom. 
The junction of the downgate is arranged to provide 
a dirt trap. Experiments have been made using a 
choke just above the trap in order to keep the down- 
gate completely filled throughout the pouring, there- 
by minimizing turbulence and oxide formation in it. 
To be effective, the ball valve in the runner box 
must be opened fully throughout the cast. Unfor- 
tunately, this means that the rate of flow is uniform, 
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as it is only controlled by the choke, whereas ex- 
perience has shown that initially a restricted flow is 
required to avoid excessive turbulence at the lower 
end of the boss. More satisfactory experiments 
have been made using a curved junction pipe blend- 
ing smoothly into both the downgate and ingate, 
eliminating choke, dirt trap and the sharp change 
of direction of flow at this point. 

The ingate is usually of either cylindrical or flat 
rectangular section and the flared entry into the 
lower end of the boss is made tangentially to avoid 
impingement on the core. A considerable improve- 
ment has been made here by constructing a chamber 
beneath the mould cavity so that the metal enters 
it tangentially from the ingate in the usual way and 
then rises up into the boss by 
means of a thin cylindrical skirt. 
In this way, the metal enters the 
mould very quietly as most of 
the initial turbulence takes place 
in the chamber which also 
serves as a Substantial oxide 
trap. The chamber is formed 
simply by sweeping an extension 
to the boss and by lengthening 
the core, together with the addi- 
tion of a reinforced flange. 

Through the runner system, 
the mould is filled as quickly 
and as smoothly as possible at 
a rate varying up to 8 tons per 
min., according to __ size. 
Throughout the operation, the 
rising surface of metal inside 
the mould which is accessible 
from the top, is skimmed to 


Fic. 22.—Mould bolted down, 
with the heater in position. 
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Fic. 21.:— Completed, five- 
bladed propeller mould. 


prevent oxide being trapped in 
the blades or against the core. 
Fig. 24 shows pouring taking 
place. 

Feeding 

A large feeding head in the 
form of an extension to the boss 
at the forward end is required 
to cater for the liquid contrac- 
tion of the metal and also to 
provide the necessary reservoir 
of heat to ensure uniform and 
correct directional solidification. 
For this purpose, a separately 
constructed brick and loam 
cylinder is securely fixed over 
the boss aperture immediately 
before casting. The mould is 
filled to give an initial head of 
predetermined height accord- 
ing to the size of the casting, and after careful 
skimming, the surface is covered with an insulating 
compound. Subsequently, additions of feeding 
metal are made at intervals direct into the open 
head. After each addition, the surface is again 
covered with insulating compound and throughout 
the feeding process, the perimeter of the head is 
worked periodically with slices and rod feeding is 
carried out as may be necessary. 

Exothermic materials are used regularly to assist 
in feeding, usually in the form of a direct applica- 
tion of powder to the surface of the head, the 
amount and timing depending upon the size of the 
cast. A good deal of research has been undertaken 
with the object of eliminating the necessity for adding 
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feeding metal or at least reducing the amount 
required whilst, at the same time, maintaining 
satisfactory feeding of the casting. Numerous ex- 
periments have been made using 
exothermic materials, principally 
in the form of sleeves around 
the head or in the form of cyl- 
inders to be inserted into the 
head from the top. Unfortun- 
ately, it has not been possible so 
far to slow down the firing of 
the material sufficiently to spread 
the heat input over an appreci- 
able period or to avoid too vio- 
lent a reaction. 
More-successful work has 
been carried out on the lines of 
obtaining greater insulation of 
the head itself, thereby minimiz- 
ing the heat dissipation which 
takes place. Foamed or porous 
plaster has been employed in the 
form of a sleeve placed inside 
the head ring. Full-scale 





Fic. 24.—Pouring a_ propeller 
casting. 
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Fic. 23.—Runner system and 
securing arrangements 


Jor a 
typical propeller mould. 


experiments to determine the 
temperaure gradients at various 
points within the casting itself 
and within the head have shown 
that it contributes materially to- 
wards good feeding. Whilst it 
| is not envisaged that this tech- 
| nique could eliminate the use of 


cai | feeding metal, it would appear 


that it might possibly enable the 
amount of metal to be reduced to some extent whilst 
maintaining satisfactory feeding of the casting. 
(To be continued) 








° Need for Access 


Particular interest to founders undertaking their own 
delivery services accrues in a traffic case at Burslem 
Magistrates’ Court last week, where the Bench dis- 
missed a summons alleging unnecessary obstruction 
on the part of the driver of a delivery van in one of 
the main shopping centres of the town. The summons 
was defended by a solicitor instructed by the Traders’ 
Road Transport Association, West Midland Division. 

The magistrates, after hearing that the driver had 
parked on the “ wronf” side of a street—where there 
was unilateral parking—in order to deliver heavy 
pieces of furniture, announced that they felt in all 
the circumstances the obstruction—which was not 
denied—was a necessary one. 

The T.R.T.A. secretary said in London: ‘“ The West 
Midland Division defended this case on a question of 





principle. There is an inereasing tendency in dealing 
with traffic problems to produce regulations which 
have the effect of denying access to shops and other 


business premises. Goods vehicle drivers are finding 
it increasingly difficult to carry out the essential work 
of delivering and collecting goods because of such 
restrictions. The magistrates’ decision is a refreshing 
one and a useful reminder that the goods which people 
see and buy in shops, including their daily foodstufis. 
do not arrive there by some magical means but have 
to be brought there by road transport.” 


A MEMORANDUM from the National Union of Manu- 
facturers submitted to the Government committee on 
air pollution, urges that the problem of pollution 
would solve itself if a tax incentive for the installa 
tion of mechanical stoking plant was granted. 
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Current Prices of Iron, Steel, and Non-ferrous Metals 


(Delivered unless otherwise stated) 
September 29, 1954 


PIG-IRON 


Foundry Iron.—No. 3 Iron, Crass 2:—Middlesbrough, 
£14 19s. 6d.; Birmingham, £14 12s. 9d. 

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 
£17 5s. 9d., delivered Birmingham. Staffordshire blast- 
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to 3 per cent. Si), d/d within 60 miles of Stafford, 
£17 16s. 9d. 

Scotch Iron.—No. 3 foundry, £17 9s. 6d., d/d Grange- 
mouth. ; 

Cylinder and Refined Irons.—North Zone, £18 19s. 6d.; 
South Zone, £19 2s. Od. 

Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
£19 19s. 6d.; South Zone, £20 2s. Od. 


Hematite.—Si up to 2 per cent., S. & P. over 0.03 to 0.05 
per cent.:—N.-E. of England (local iron), £17 14s. 6d.; 
Scotland (Scotch iron), £18 1s. Od.; Sheffield, £18 19s. Od.; 
Birmingham, £19 6s. 6d.; Wales (Welsh iron), £18 1s. 0d. 


Basic Pig-iron.—£15 10s. 6d. all districts. 


FERRO-ALLOYS 
(Per ton unless otherwise stated, delivered) 


Ferro-silicon (6-ton lots).—40/55 per cent., £42 Os. Od., 
basis 45 per cent. Si, scale 17s. per unit; 70/84 per cent., 
£65 Os. Od., basis 75 per cent. Si, scale 18s. per unit. 

Ferro-vanadium.—50/60 per cent., 23s. 8d. to 25s. Od. 
per Ib. of V. 

Ferro-molybdenum.—65/75 per cent., carbon-free, 10s. Od. 
per lb. of Mo. 

Ferro-titanium.—20/25 per cent., carbon-free, £185 9s. Od. 
to £195 Os. Od. per ton; 38/40 per cent., £251 Os. Od. to 
£270 Os. Od. per ton. 

Ferro-tungsten.—80/85 per cent., 14s. Od.* per lb. of W. 


a Metal Powder.—98/99 per cent., 17s. Od. per 
lb. of W. 

Ferro-chrome (6-ton lots).—4/6 per cent. C, £75 0s. Od. 
to £80 Os. Od., basis 60 per cent. Cr, scale 25s. Od. per unit ; 
over 6 per cent. C, £74 Os. Od. to £76 Os. Od., basis 60 per 
cent. Cr, scale 24s. Od. per unit; max. 2 per cent. C, 1s. 74d. 
per lb. Cr; max. 1 per cent. C, 1s. 8d. per lb. Cr} max. 0.15 
per cent. C, 1s. 94d. per lb. Cr; max. 0.10 per cent. C, 1s. 93d. 
per lb. Cr; max. 0.06 per cent. C, 1s. 10d. per lb. Cr. 


Metallic Chromium.—98/99 per cent., 6s. 64d. to 7s. 1d. 
per lb. 

Metallic Manganese.—93/95 per cent., carbon-free, 
£225 Os. Od. to £232 Os. Od. per ton; 96/98 per cent., 
£255 Os. Od. to £262 Os. Od. per ton. 


Ferro-columbium.—60/75 per cent., Nb + Ta, 52s. 6d. 
to 70s. Od. per lb., Nb + Ta. 


Ferro-manganese (home).—78 per cent., £54 15s. Od. 


SEMI-FINISHED STEEL 


Re-rolling Billets, Blooms, and Slabs.—Basic: Soft, u.t., 
£25 12s. 6d.; tested, 0.08 to 0.25 per cent. C, £26 12s. 6d.; 
hard (0.41 to 0.60 per cent. C), £28 Os. Od.; silico-manga- 
nese, £33 16s. Od.; free-cutting, £28 16s. 6d. Sr=mENs 
Martin Actp: Up to 0.25 per cent. C, £32 12s. Od.; silico- 
Manganese, £34 17s. 6d. 


Billets, Blooms, and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, £29 16s. Od.; basic, hard, 
over 0.41 up to 0.60 per cent. C, £30 16s. Od.; acid, up to 
0.25 per cent. C, £33 Os. Od. 


FINISHED STEEL 

Heavy Plates and Sections.—Ship plates (N.-E. Coast), 
£31 1s. 6d.; boiler plates (N.-E. Coast), £32 9s. Od.; floor 
plates (N.-E. Coast), £32 10s. 6d.; sectional material, 
N.-E. Coast, £29 4s. 6d. 

Small Bars, Sheets, ete.—Rounds and squares, under 3 in., 
untested, £32 7s. 0d.; flats, 5 in. wide and under, £32 7s. 0d.; 
hoop and strip, £33 9s. Od.; black sheets, 17/20 g., 
£42 1s. Od.; galvanized corrugated sheets, 24 g., £51 8s. 6d. 

Alloy Steel Bars.—1 in. dia. and up: Nickel, £53 8s. 0d.; 
nickel-chrome, £75 2s. Od.; nickel-chrome-molybdenum, 
£84 13s. 6d. 


NON-FERROUS METALS 

Copper.—Cash, £285 0s. Od. to £287 10s. 10d.; three 
months, £266 Os. Od. to £267 Os. Od.; settlement, 
£287 10s. Od. 

Copper Tubes, etc.—Solid-drawn tubes, 314d. per Ib.; 
wire, 305s. 6d. per cwt. basis; 20 s.w.g., 336s. Yd. per cwt. 

Tin.—Cash, £734 Os. Od. to £734 10s. Od.; three months, 
£734 Os. Od. to £734 10s. Od.; settlement, £734.10s. 0d. 

Zine.—Second half September, £81 0s. Od. to £81 5s. Od- 
second half December, £81 5s. Od. to £81 7s. 6d. 

Zine Sheets, etc.—Sheets, 15 g. and thicker, all English 
destinations, £111 10s. 0d.; rolled zine (boiler plates), all 
English destinations, £109 5s. Od.; zinc oxide (Red Seal), 
d/d buyers’ premises, £96 Os. Od. 

Lead (Refined Pig).—Second half September, £103 5s. 0d. to 
£103 15s.0d.; second half December, £100 Os. Od. to £100 5s. 

Brass Tubes, ete.—Solid-drawn tubes, 253d. per lb.; rods, 
drawn, 34jd.; sheets to 10 w.g., 282s. Od. per cwt.; wire, 
328d.; rolled metal, 268s. 3d. per cwt. 

Brass (Brazing).—BS1400, B3 (65/35), £181*; B6 (85/15), 
£240*; BS249, £185*. 

Brass (High Tensile).—BS1400, HTB1 (30 tons), £212*; 
HTB2 (38 tons), £230*; HTB3 (48 tons), £265*. 


Gunmetal.—RCH, 3/4 per cent. tin, —*; BS1400, LG2 
(85/5/5/5), £224*; LG3 (86/7/5/2), £235*; G1 (88/10/2/4), 
£307*;  (88/10/2/1), £295*. 

Phosphor Bronze.—BS1400, PB1 (AID released), £315* 
per ton. . 


Phosphor Bronze Strip, ete.—Strip, 398s. 3d. per cwt.; 
sheets to 10 w.g., 420s. 9d. per cwt.; wire, 49}d. per lb.; 
rods, 43d.; tubes, 41}d.; chill cast bars: solids 43d., cored 
44d. (CHARLES CLIFFORD, LIMITED.) 


Nickel Silver, etc.—Rolled metal, 3 in. to 9 in. wide x 
0.056, 3s. 43d. per lb.; round wire, 10g. in coils (10 per 
cent.), 3s. 9}d.; special quality turning rod, 10 per cent., 
} in. dia., in straight lengths, 3s. 83d. All prices are net. 


Other Metals.—Magnesium, ingots, 2s. 3d. per Ib. 
Antimony, English, 99 per cent., £210 0s. Od. Quicksilver, 
ex-warehouse, £105 0s. 0d. Nickel, £483 0s. 0d. Aluminium, 
ingots, £156 Os. Od.; aluminium bronze (BS1400), ABI, 
£270*; AB2, £280*. Solder, brazing, BS1845, 2s. 1d.* lb.; 
granulated, 2s. 4d.* Ib. 





* Average Prices for business on Friday, Monday, and Tuesday 












Personal 


Mr. B. W. GALVIN WRIGHT has been appointed pub- 
licity controller of Imperial Chemical Industries, 
Limited. He succeeds Mr. SIDNEY ROGERSON, who 
relinquishes his office to-day and retires from the com- 
pany on December 31. 


Mr. J. P. Forpb, chairman of the Institute of Export 
left Britain on September 22 to tour South America in 
the hope of finding ways of increasing trade between 
this country and South America particularly in power 
plant and engineering equipment. 


Mr. A. B. LLoyp, sales director of F. H. Lloyd & 
Company, Limited, is moving to London, and will 
operate from the company’s offices at 28, Victoria 
Street, London, S.W.1, to which address future per- 
sonal correspondence should be directed. 


Mr. RONALD LUDBROOK, who became contract man- 
ager of the Power-Gas Corporation (Australasia) Pty., 
Limited, Melbourne, last year, has been appointed a 
director. He joined the Power-Gas Corporation, 
Limited, Stockton-on-Tees, the parent company, 23 
years ago. 


Mr. H. L. MULLETT has been appointed vice-prin- 
cipal of the Wolverhampton and Staffordshire Tech- 
nical College where he has been head of the building 
and civil engineering department since 1946. In 1944 
he became a lecturer in the building department of 
the Birmingham Central Technical College. 


Mr. P. R. Locke has succeeded Mr. H. S. CoLwILi 
as assistant secretary of the Steel Company of Wales, 
Limited. Mr. Colwill, who has relinquished his duties 
owing to health reasons, will continue in the service 
of the company in an advisory capacity. Mr. Locke 
joined the Briton Ferry Works, Limited—a subsidiary 
of Guest Keen Baldwins, Limited—as a junior in 1931 
and served in various departments of that works until 
the outbreak of war. After war service as a technical 
administration officer in the R.A.O.C., he went to Malaya 
as one of a team of technical specialists seconded to 
the Civil Government of Malaya. On demobilization 
Mr. Locke rejoined Guest Keen Baldwins in the secre- 
tarial department at the Port Talbot works. He has 
been at the head office of the Steel Company of Wales 
since the formation of the company. 


































Obituary 


Mr. TaLBot PEEL. Hopkinson Lecturer in Applied 
Thermodynamics at Cambridge University from 1930 to 
1937, died on September 17 at the age of 82. He was 
formerly a demonstrator and lecturer in the engineering 
department and Supervisor in Mechanical Sciences. 


Mr. FREDERICK GRANT, independent chairman of the 
British Iron and Steel Federation since last year, died 
on September 19 at the age of 64, after a considerable 
illness. A native of Dundee, he was educated at Fettes 
and Oriel College, Oxford, where he took first-class 
honours in classical moderation and in greats. Mr. 
Grant served with distinction in the first world war, being 
awarded the M.C. in 1918, after commanding the 94th 
Siege Battery. After the,war, he spent seven years with 
the Tees-side firm of Bolckow Vaughan before being 
called to the Bar in 1925. Mr. Grant took silk in 1943 
and was a Bencher of the Inner Temple. From 1949 
to 1952 he served as a member of the Monopolies and 
Restrictive Practices Commission. and in 1952-53 he 
was chairman of the Purchase Tax (Valuation) Com- 


(Continued at foot of col. 2) 
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British Foundryman Visits 

L * e e SHEL 

elpzig Fair ag 


Only one British foundryman was among the 
500,000 visitors who went to the Leipzig Fair. This 
Fair has now become the main shop window for the 
Eastern bloc countries, and this year also contained 
a substantial representation from Western Europe, 
including Britain. 

The British foundryman was Mr. C. J. Portway, of 
the Tortoise Foundry Company, of Halstead, Sussex, 
He visited Leipzig on his way to Vienna, and spent 
some time examining the East German foundry in- 
dustry exhibits; he found nothing startlingly new to be 
seen at the show, but the East German foundry industry 
is up-to-date in current practice. 

Some very large castings for heavy industry were 
on show, including a four-bladed propeller for a 3,000- 
ton freighter, cast in brass. Other foundry industry 
equipment on show, and which the East Germans are 
prepared to export includes moulding machines, drying 
installations, spray casting and press-casting machines, 
edge mills, ball and tube mills, plant for the cleaning 
of castings, sand-mixing machines, and sieves for 
foundries. 

British industry was represented by 93 exhibiting 
firms, of which 74 were together in a British collective 
exhibition. Exhibitors included Associated British En- 
gineering, Limited, the Brush Group, Aveling Barford, 
Limited, Chaseside Engineering, Limited, Armstrong- 
Whitworth, Limited, Blaw Knox, Limited, Thomas 
Firth & John Brown, Limited, Millspaugh, Limited, 
Hampson Industries, Ruston & Hornsby, Limited, 
Massey-Harris-Ferguson, Limited, Rubery, Owen, 
Road Machines, Limited, and the Standard Motor 
Company, Limited. 





Sheffield’s Part in Export Trade 


Comments on trade prospects in the Sheffield area 
were made at the annual dinner of Sheffield Chamber 
of Commerce, held at the Cutlers’ Hall. In the 
opinion of Sir Eric A. Carpenter, president of the 
Association of British Chambers of Commerce, Shef- 
field will have an even greater part to play in our 
export drive in the more difficult conditions ahead. 
He said there would have to be more capital goods 
in our overall exports in future to maintain the volume 
of trade essential to our economy. He did not see 
how we could expect to maintain the volume of 
“ bread and butter” consumer goods which we enjoyed 
in the past. We had a surprisingly good trading posi- 
tion, and we had not lost ground to any other country 
in our share of world tradé. 








mittee. 
tion law. 


Mr. CuarLes S. HALLOCK, who retired last year. after 
more than 55 years with the shipbuilding division of 
the Bethlehem Steel Company, Pennsylvania, U.S.A., 
and its predecessors, died last week at the age of 70. 
He began his career at the age of 14 with the Morse 
Drydock & Repair Company and later played a lead- 
ing part in the development of the yard. When it was 
merged into the United Drydocks in 1929 he was 
appointed operating vice-president. In a later reorgani- 
zation of the firm into United Shipyards, Inc., he 
served as vice-president in charge of sales and engi- 
neering. He was transferred to the executive staff of 
the shipbuilding division when the Bethlehem Steel 
Company acquired the concern in 1938. 


A Queen’s Counsel, he was a specialist in taxa- 
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SHELL MOULDING QUERIES 


ELECTRICITY 





DUPLUS 
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On the 
question of 
GAS or 


“ If we decide to purchase a gas heated machine, what would be the 

approximate hourly consumption? Do you consider gas or electric the 

most efficient ? What resin do you advise and could you find the price 

and availability in this country? Also we would request further 
information on the percentage of resin used.” 


This is the kind of query with which we are dealing every day 
regarding the Shelmolda ‘Duplus.’ We shall be pleased to help 
you with your problems. 


The Shelmolda ‘ Duplus’ has an output of 50 to 60 moulds per hour. 
It costs £575 and delivery is 8 to 10 weeks. 


PATENT APPLIED FOR 


FAIRBAIRN LAWSON 
COMBE BARBOUR LTD 


LEEDS, ENGLAND. Telephone: Leeds 32041 
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News in Brief 


Laycock ENGINEERING, LIMITED, has appointed three 


new representatives with special reference to garage 
equipment. 


C. Binks, LimiTeD, metal founders, Endive Place, 
London, E.14, is having new premises erected on a site 
at Hornchurch, Essex. 


LANCASHIRE DYNAMO & CrypTO, LIMITED, announce 
that Mr. C. F. Jackson, assistant general manager at 
the company’s Willesden works, has been appointed 


general manager at that works as from September 1 
last. 


FOUR APPRENTICES @f Hall and Pickles, Limited, steel 
manufacturers, Ecclesfield, Sheffield, have been awarded 
prizes, three of them firsts in their groups, in the Gauge 
and Tool Makers’ Association fourth national competi- 
tion. 


A ParIS REPORT states that French iron and steel 
output in August was lower, owing to the holiday 
period. Steel output, at 785,000 tons, compared with 
908,000 tons in the previous month. Production of 
pig-iron was 686,000 tons, against the July output of 
751,000 tons. 


ROLLS-Royce, LIMITED, are to close down their fac- 
tory at Larkhall, Lanarkshire, which employs 600. The 
shut-down may be “in a month, in two months, or 
gradually, or over a long period.” A notite to this 
effect is being posted in the factory. It is expected the 
closure will be completed by next summer. 


MORE THAN twenty examples of the wide range of 
petrol-vaporizing-oil- and Diesel engines manufactured 
by R. A. Lister & Company, Limited, and Blackstone 
& Company, Limited, will be included in their display 
on Stand 67 at the Public Works and Municipal Services 
Exhibition at Olympia from November 15 to 20. 


CHAMBERLAIN INDUSTRIES, LIMITED, London, E.10, 
has appointed Drummond Asquith (Sales), Limited, 
Birmingham, as sole distributors in the United King- 
dom of the production tube-bending machinery which 
the company designs and manufactures in conjunction 
with Walter P. Hill, Inc., Detroit, Michigan, U.S.A. 


THIRTY-SEVEN Canadian engineering graduates who 
have arrived in this country to take up Athlone Fellow- 
ships awarded by the British Government, will be at- 
tached to engineering firms, in Birmingham, Coventry, 
Rugby, Derby and Bristol, and to the Universities of 
Birmingham, Oxford, Cambridge, London, and the Col- 
lege of Aeronautics, Cranfield. 


NATIONAL RESEARCH CORPORATION, of Cambridge, 
Massachusetts, have developed a new technique for 
determining the hydrogen content of titanium metal 
and alloys. Employing the NRC Model 912 Vacuum 
Fusion Gas Analysis Apparatus, the hydrogen content 
can be determined in less than 20 minutes, and accu- 
racy is stated to be better than plus or minus 4 per 
cent. 


THE Cooper ALLOY FOUNDRY COMPANY, of New 
Jersey, U.S.A., announce that owing to continued 
expansion of facilities and services a change of name 
has become advisable. To encompass fully their wide- 
spread activities in the casting, fabrication and develop- 
ment of high-alloy components and products, the com- 
pany will henceforth be known as the Cooper Alloy 
Corporation. 


WHEN HE ATTENDED in Birmingham on September 22 
the first showing in the Midlands of the firm’s colour 
film “At Home with the Jones’s,” Mr. Percy R. Levy, 
director of George Cohen, Sons and Company, Limited, 
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and of its associate company, K. and L. Steelfounders 
and Engineers, Limited, said that the home market for 
mobile cranes is “ very strong” and in overseas markets 
the only difficulty is not competition but lack of cur. 
rency. 


_ THE MOND NICKEL Company, LIMITED, on behalf of 
its parent company The International Nickel Company 
of Canada, Limuted, announces that following nego- 
tiations between Associated Electrical Industries, 
Limited, Mond Nickel and Birlec, Limited, the sale by 
Mond Nickel of its wholly-owned subsidiary Birlec to 
A.E.I. has been agreed. Birlec will operate as an indi- 
vidual company within the A.E.I. Group, the director- 
ships remaining unchanged. 


A NEW PROPELLER MATERIAL has been introduced by 
Steven and Struthers, Limited, of Kelvinhaugh, Glas- 
gow, under the name “ Stevalbronze.” It is a nickel 
aluminium bronze alloy with a high resistance to cor- 
rosion and erosion. It is rather more costly in the 
initial stages but gives a stronger propeller and can be 
machined to the same finish and accuracy of detail as 
with other metals. It can be repaired and damaged parts 
replaced in the event of accidents. 


Owners of commercial vehicles are reminded that 
from next Friday reflectors are compulsory on all 
vehicles. Failure to comply with the requirements of 
these regulations may make a vehicle’s insurance void. 
Operators using trailers should bear in mind that any 
trailer, whether old or new, drawn behind a new 
vehicle, registered after October 1, must be equipped 
with rear lights, independently wired and fitted with 
an electric bulb of not less than 6 watts. 


ON SEPTEMBER 23, the Smethwick firm of Incandes- 
cent Heat and Company, Limited, celebrated its 50th 
birthday with a party at the Civic Hall, Wolverhamp- 
ton. 1,200 employees from the various branches of the 
company attended. Mr. John Fallon, chairman of the 
company and a nephew of the founder, welcomed 
guests. Mrs. G. H. Jackson, who has 27 years’ service 
with the company, presented Mr. Fallon with his por- 
trait in oils, painted by Mr. Frederick Purvis. 


AT NUNEATON MAGISTRATES’ Court, Sterling Metals, 
Limited, was fined £35 and ordered to pay £2 10s. 6d. 
costs for failing to fence securely a piece of dangerous 
machinery. An employee was stated to have fractured 
a bone in his hand when he caught his hand between 
a conveyor belt and a roller. A plea of “ Not Guilty” 
entered on behalf: of the company was later changed 
to one of “ Guilty” and it was stated that strenuous 
efforts would be made to prevent any similar accident 
in future. 


NEWTON CHAMBERS AND COMPANY, LIMITED, Thorn- 
cliffe Works, Sheffield, carried out the major part in 
the construction of the biggest gasworks extension in 
Scotland since nationalization. The extension was 
opened at Dumbarton on September 23 by Mr. J. 
Stuart, Secretary of State for Scotland. Sir Harold 
West, managing director of Newton Chambers, and 
other leading members of the firm were present. New- 
ton Chambers’ contract for ancillary and storage plant 
was worth nearly £500,000. 

NEARLY 200 PARENTS of apprentices at the Stanton 
Ironworks, Nottinghamshire, visited the works training 
centre on September 18 and saw a special exhibition 
of the boys’ work and the films, “Great Achievement” 
and “Spun-Iron Pipe.” They were addressed by Sir 
Frederick Scopes, the managing director, who was 
accompanied by Lady Scopes. He said he was glad to 
note the parents’ interest in their sons’ work, and said 


(Continued on page 400) 
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IS YOUR INTEREST — MOULDS PER HOUR 














SOUND CASTINGS PER HOUR? 
ANSON’S OFFER ESSENTIALS 
|. PATTERN TOOL SERVICE |. TECHNICAL SERVICE 
2, PROVED RUNNING TECHNIQUE 2. OVENS CONTROLLED 
3. SAMPLE CASTINGS TO PROVE THERMOSTATICALLY 
PATTERN TOOL 3. ADJUSTABLE EJECTION 
4, ANCILLARY EQUIPMENT—SAND 4. EASE OF DUMP BOX CONTROL 
MIXER, SAND RECLAIMER cain dndinaannals 
5, TRAINING OF OPERATORS - 
6. PROVED PRODUCTION 


EFFECTIVE MOULD SIZE I4in. x I4in. 4 


a 





Patent No. 
35124/53 


MAY WE _ 
PRODUCE YOUR 
NON-FERROUS CASTINGS? 


‘“CENTRE OF THE SHELL MOULDING INDUSTRY” 


ANSON INDUSTRIES 


(Proprietors: Anson Units Limited) 





Offices: 14 ALBION STREET Telephone ; Works: STEAD YARD, CHURCH STREET, 
CASTLEFORD 2623 CASTLEFORD 
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News in Brief 
(Continued from page 398) 


that Stanton would provide all the facilites and it was 
up to the boys to do the rest. 


NEw “ MIDGET” FACTORIES with rents as low as £1 a 
week are to be built in Birmingham as an experiment 
by the Corporation. It is hoped that they will help the 
small manufacturer, particularly one-man _ concerns, 
whose premises are to be demolished under the city’s 
redevelopment plan. In these midget factories, the 
average space will be about 200 square feet. A start is 
to be made immediately on the scheme and if it is 
successful the Corporation proposes to convert several 
old buildings into such small workshops. 

A CAST-IRON WATER WHEEL, 18-ft. dia. and 11 ft. wide, 
at least 150 years old, is still being used to power one 
of the two rolling mills of Kenyon Brothers and Com- 
pany, Limited, Sheffield. It makes ten revolutions a 
minute, turning a driving wheel 20-ft. dia. and weigh- 
ing 40 tons and the mill turns at 125 revolutions a 
minute. It is estimated that power from the River Lox- 
ley and the wheel costs the firm £300 a year in main- 
tenance compared with the estimated cost of electricity 
from the Yorkshire Electricity Board of between £1,500 
and £2,000 a year. 

BUTTERLEY COMPANY, LIMITED, Derby, has disposed 
of its holding of 95 per cent. of the issued capital in 
Kelvin Construction Company, Limited, Glasgow, to 
the Armstrong Siddeley Development Company, 
Limited, a subsidiary of the Hawker Siddeley Group. 
The new chairman of Kelvin Construction Company 
will be Sir Frank Spencer Spriggs. Mr. Harold W. A. 
Jacobsen will continue as managing director, and other 
directors will be Sir Roy Dobson and Mr. Hugh 
Burroughes, of the Hawker Siddeley Group, Mr. James 
Beck, and Mr. Ian McLaren. 

SAMUEL Fox AND COMPANY, LIMITED, Stocksbridge, a 
branch of the United Steel Companies, Limited, have 
made long-service awards to 45 men and women who 
had given periods of 40 and 35 years’ service respec- 
tively to the company. Under the scheme each receives 
a stainless steel plaque and a gift of their own choice 
to the value of £35. The firm would soon be bringing 
the biggest electric arc-furnace in the Commonwealth 
into production. Although the furnace had not yet 
been started, the order book was filling up, and Mr. D. G. 
Joy, general works’ manager, at the ceremony. 

THE FOUNDRY SECTION of the Federation of Swedish 
Mechanical Engineering Industries suggests that a pro- 
fessional chair in foundry technique be created at the 
Stockholm Institute of Technology. The standards of 


control prevalent in the Swedish foundry industry re-, 


sult in the rejection of over £2,500,000 worth of goods 
annually at the place of manufacture. Perfected 
methods would entail worthwhile economies, Swedish 
industry is therefore spending considerable sums on 
research and now urges that work in this field be 
further intensified by the creation of a special university 
chair. 

METROPOLITAN - VICKERS ELECTRICAL COMPANY, 
LiMiTED, claim to have pioneered the systematic prac- 
tical training of engineering graduates, having initiated 
a training scheme in 1902; the number of graduates 
trained at the Trafford Park works now totals over 
3.000. “The Training of the Professional Engineer,” 
a booklet issued recentty, aims to inform final year 
engineering students of universities and senior technical 
colleges at home and overseas of the opportunities pro- 
vided for post-graduate training, both in light and 
heavy electrical engineering and in steam and gas 
turbine work. 
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AT A MEETING of the Midland Regional Board for 
Industry on September 21, Mr. Barry Kay, Regional 
Controller of the Board of Trade and Ministry of Supply 
said that Midland industry was “ enjoying a period of 
sustained activity and of increasing production hitherto 
unequalled in peace time conditions.” The Board was 
informed that the number of vacant jobs in the region— 
45,523 in the four weeks to August 25—was the highest 
August figure since the 59,000 recorded in 1951. Major 
C. R. Dibben, chairman of the Board, said that the only 
shadow on a bright industrial scene was the coal position 
stocks being lower than last year’s. ; 











THE British ELectrriciry AUTHORITY has placed 
contracts with A. Reyrolle & Company, Limited, Heb- 
burn-on-Tyne, for the supply of switchgear for 
Brighton (Fishergate), Norwich, and Newcastle-upon- 
Tyne Stella West substations, and for the Connah's 
Quay power station near Flint. C. A. Parsons & Com- 
pany, Limited, Newcastle-upon-Tyne, has _ received 
B.E.A. orders for high-pressure pipework and valves for 
Littlebrook “C” power station, Dartford; a 120.000- 
kw turbo-generator, condensing, feed-heating, and 
evaporating plants for Drakelow “B” power station; 
and two 30,000-kw turbo-generators, condensing, and 
feed-heating plants for Connah’s Quay. 


DISCUSSING PROBLEMS facing the managing director 
at the annual dinner of the Wolverhampton and Dis- 
trict branch of the Purchasing Officers Association on 
September 22, Mr. A. G. B. Owen, of the Rubery Owen 
group, said that there was more need for double shift 
working in British industry especially on high-priced 
plant. On the question of the employment of older 
people, Mr. Owen said that in spite of all the discus 
sion on the subject insufficient was being done to pro- 
vide a remedy and employment for the men concerned. 
Skilled men were being “retired” by Government- 
sponsored ordnance factories at 60. His own firm had 
taken some of those men on almost next day as skilled 
tooimakers. 


SPONSORED by the Department of Scientific and 
Industrial Research in conjunction with the Birming- 
ham Productivity Association, an exhibition aimed at 
stimulating the introduction of new ideas in production 
is to be held at the Museum of Science and Industry, 
Birmingham, from October 1-16. The exhibition will 











































































































































various stages showing how ideas can make the most 
of fuel and power, produce sound material and improve 
design, quality, and finish. One of the ideas relates to 
the recovery of waste metal from the fettling process 
of rough iron castings. The firm that has put this idea 
into practice estimates that 1,000,000 tons of iron could 
be saved by foundries in five years. Major C. R. Dib- 
ben, chairman of the Midland and Regional Board for 
Industry, will open the exhibition. 



































THE BOARD OF TRADE have been asked to recommend 
the making of an Order-in-Council requiring imported 
oil-burning apparatus of the following descriptions to 
bear an indication of origin: —Paraffin pressure and non- 
pressure operated heating, boiling, cooking and lighting 
appliances and independent burner units, and petrol and 
paraffin operated brazing and blow lamps. This appli- 
cation has been referred to the Standing Committee 
appointed by the Board under the Merchandise Marks 
Act, 1926. Representatives of any interests substantially 
affected by the application who desire to be heard in 
opposition at the public enquiry, which will be held later 
by the Committee, should write to the Secretary, Mer- 
chandise Marks Committee, Board of Trade, Horse 
Guards Avenue, Whitehall, London, S.W.1, as soon as 
possible and not later than November 12, 1954. 
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Yicycle TOOLS 


Hicycle tools should not be confused with ordinary 50-cycle electric 
tools. Operating instead on 200 cycles they develop a motor speed 
which is sustained under all operating loads. This means measurably 
more work ina shorter period, and although possessing the toughness of 
air tools their operating costs are considerably lower. Moreover, 
Hicycle tools are safe, only 125 volts or 72 velts to earth. 

Hicycle is accepted as THE modern production system wherever 
drilling, reaming, tapping and grinding operations are carried out 
on any scale. In fact, Hicycle should be investigated wherever 
there are more than two or three power tools in use. 

The Foundry Industry is one of the many fields in which Hicycle has 
proved its power to increase output and lower costs. Write for publica- 
tion S.P.354 as a first step to increasing the efficiency of your production: 


FOR THE RIGHT APPROACH.... 
THE RIGHT EQUIPMENT 


cau IN | Consolidated 


CONSOLIDATED PNEUMATIC TOOL CO. LTD. * LONDON & FRASERBURGH 

















Reg’. Offices: 232 Dawes Road, London, S.W.6. Offices at Glasgow * Newcastle * Manchester © Birmingham * Leeds ~ Sridgend 
Belfast * Duplin * Johannesburg * Bombay * Melbourne * Paris * Rotterdam ° Brussels * Milan * and principal cities throughout the world 
‘ 
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Raw Material Markets 


Iron and Steel 


A substantial shrinkage in the imports of pig-iron 
Suggests that the blast furnaces are overtaking home 
requirements, although there is still a marked defi- 
ciency in the distributed tonnages of low- and medium- 
phosphorus iron. Foundrymen experience no difficulty 
in obtaining adequate supplies of No. 3 foundry pig- 
iron, and there is no lack. of heavy melting-steel scrap 
to supplement the deliveries of basic iron to the steel 
furnaces. The output of hematite is fully absorbed, 
and makers of refined iron are receiving a steady flow 
of specifications. 

Although re-rollers continue to complain of the fixed 
maximum prices for their products, they are no longer 
denied the satisfaction of full employment. There is 
a brisk home demand for small bars and light sec- 
tions, and more export inquiries have been circulating 
since Continental prices were advanced. Re-rollers of 
strip have very substantial bookings, while rollers have 
even heavier commitments. These developments are 
reflected in much heavier calls for billets, slabs, and 
sheet bars, and the readier acceptance of defective 
material as well as primes. 

The demand for. finished-steel products has reached 
phenomenal proportions. Concentrated effort has eased 
to some extent the pressure for plates, although there 
is still a scarcity of the lighter gauges. On the other 
hand, the call for joists and sections has far outrun 
the capacity of the heavy rolling mills and bookings 
extend far into Period I of next year. Similar delivery 
dates are now indicated by the few sheetmakers who 
are prepared to accept further business, while makers 
of railway equipment see a steady period of employ- 
ment ahead. In the export markets the outlook for 
British steel is brightening, with Australia and New 
Zealand still conspicuous as heavy buyers. 


Non-ferrous Metals 


A spectacular rise was seen in the copper quotation 
on the London market last week, for cash closed £19 
up and three months £7 5s. better. Yesterday (Wednes- 
day) the settlement price after the morning session was 
£287 10s. Following very active trading, almost entirely 
in the three months position, business quietened down 
on Friday, the advance was checked, and both cash and 
three months reacted slightly. Further price movements 
will largely depend on what happens in the United States, 
but, so far, producers have held their price at 30 cents, 
although it appears that nothing is being sold at this 
level. 

Business is said to have been done at 33 cents, but 
it is realized that if the big producers put their selling 
limit up beyond 30 cents, they will bring about another 
round of wage demands from the miners. On the 
New York Commodity Exchange prices have jumped, 
following the advance in London, and they will, no 
doubt, stay up until there is a break in Whittington 
Avenue. ; 

While troubles at the Garfield smelter continue, the 
Chilean stoppages are now resolved, at any rate for the 
present. All the mines are at work again. More- 
over, shipments have begun again and will, it is hoped, 
continue without interruption. Little change was seen 
in London in the other metals; zinc was up 2s. 6d. for 
both positions and lead 5s. higher for September. Tin 
lost £3- for cash and £1 10s. for three months. 

The Copper Institute’s statistics published for August 
show that production of. crude copper,in the US. 
totalled’ 60,100 short tons, a drop of 15,600 tons on* 
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July, while refined output dropped by 3,200 tons to 
103,900 tons. Deliveries to domestic consumers, at 
92,475 tons, were nearly 5,000 tons lower, and stocks 
of refined in producers’ hands, at 58,390 tons, were 
about 10,550 tons lower. 

Outside the United States, stocks of refined copper 
were 172,000 short tons. Production of crude was 
124,300 tons, same 6,500 tons down, while the output 
of refined, at 101,000 tons, showed a drop of 4,800 
tons. Deliveries of refined copper were 104,000 tons. 
about 1,300 tons lower than the July figure. Com- 
bined stocks at 230,000 tons show quite a reduction and 
the strike troubles have come at a bad time. It js 
reported that the 7,000 tons intended monthly for the 
stockpile is to be diverted to consumers. 

Official metal prices were as follow: — 

Copper, Standard—Cash: .September 23, £270 to 
£272 10s.; September 24, £272 10s. to £273; September 
27, £268 to £270; September 28, £272 to £273; September 
29, £285 to £287 10s. 

Three Months: September 23, £249 10s. to £250; Sep- 
tember 24, £252 to £252 5s.; September 27, £249 10s. to 
£250 10s.; September 28, £253 10s. to £254 10s,; Sep- 
tember 29, £266 to £267. 

Tin, Standard—Cash: September 23, £737 10s. to £738: 
September 24, £737 10s. to £738; September 27, £736 10s. 
to £737; September 28, £734 to £735; September 29, £734 
to £734 10s. , 

Three Months: September 23, £737 10s. to £738;. Sep- 
tember 24, £737 10s. to £738; September 27, £736 10s. to 
£737; September 28, £734 to £735; September 29, £734 
to £734 10s. 

Zinc—Second half September: September 23, £81 to 
£81 5s.; September 24, £80 15s. to £81; September 27, 
£81 to £81 5s.; September 28, £81 to £81 2s. 6d.; Sep- 
tember 29, £81 to £81 5s. 

Second half December: September 23, £81 to £81 5s.; 
September 24, £80 17s. 6d. to £81; September 27, £81 to 
£81 5s.; September 28, £81 to £81 5s.; September 29, 
£81 5s. to £81 7s. 6d. 

LeaD—Second half September: September 23, 
£101 10s. to £102; September 24, £102 to £102 5s.; Sep- 
tember 27, £102 15s. to £103; September 28, £103 10s. 
to £103 15s.; September 29, £103 5s. to £103 15s. 

Second half December: September 23, £99 to £99 5s.; 
September 24, £99 to £99 10s.; September 27, £99 10s. 
to £99 15s.; September 28, £100 to £100 5s.; September 
29, £100 to £100 5s. 





Iron-ore Imports 


_Iron-ore imports in August and the total for the first 
eight months of this year compared with the correspond- 
ing period of 1953 are shown below. 

















| Month 
ended Eight months ended 
Country of origin. august 31. August 31. 
| 1954. 1953. 1954. 

; | Tons. Tons. Tons. 
Sierra Leone ial 78,710 521,739 406,351 
Canada om an es a 102,069 726,496 595,842 
Other Commonwealth countries | 

and Eire .. a ‘ “sl 245 | 157,304 30,090 
Sweden ‘ on 338,533 | 2,451,777. | 2,783,677 
France 30,238 328,735 313,692 
Spain o0 oe ee na 39,463 309,621 338,702 
Algeria am os wie --| 175,504 | 1,217,748 | 1,484,604 
Tunis - | 46,050 370,156 417,282 
French Morocco 19,250 177,519 185,548 
Spanish Morocco .. xe os 21,675 198,881 188,546 
Liberia sis _ x aol 8,700 200,457 144,667 
Brazil ae oe a 48,011 206,773 296,731 
Other foreign countries ¢ 66,740 | 406,112 | 693,939 

TOTAL -| 975,188 | 7,273,318 | 7,879,671 



































































































































